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There is no room in such a paper as this for historical review. 
Sufficient is it to state that, since the naval establishment was in- 
2° ~urated, there have been a number of systems of obtaining sup- 


plies, caring for them in government store, and finally issuing 
them for use. Up to the present one, none had been devised with 
much thought of economic conditions in relation to the general 
government. Finally, a young business man became Secretary of 


the Navy at an opportune time; old moss-covered methods were 
looked at askance; and a radical change was made. The result 
was the present system of keeping the navy’s big store. 

The change was made under protest, grounded not on the belief 
that the new organization was radically defective, but on the fact 
that the various branches of the naval establishment were to lose 
control of the care and issue of the supplies of which they had 
cognizance. The new organization has survived some tempestuous 


times ; long ago it would have become an abandoned wreck, had 
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not the commanding power, the civil Secretary of the Navy, 
quelled the mutinous crew with the mailed fist of authority. The 
uprisings were put down because this supreme authority, with its 
mind free from the traditions and prejudices of the service, knew 
that the change pointed in the right direction,—towards business- 
like administration of a business branch of the naval establish- 
ment, and also towards wise general economy. 

The new system, although well equipped mentally, was born 
with a curse, that, although alleviated a little since birth, has not 
been cured. This deformity is the binding tissues to the bureau 
system of the Navy Department. 

For several years the workers under the new organization 
plodded on, striving for satisfactory results under this handicap. 
But the ideal remained out of sight, and would not have come 
in view at all if it had not been for the creation of what is called 
the naval supply fund. In this fund was found the road along 
which we might travel towards a goal. But the means provided 
for progress along this way to success are already inadequate. 
The naval supply fund should be increased to four times its 
present amount; then, if we do our duty all the time, there will, 
in short order, be a quick and reliable working system of store- 
keeping at the disposal of the navy, and a businessiike economy to 
satisfy the public. Every increase of the fund makes the perni- 
cious power of bureau control of supplies in store less felt, and 
real general storekeeping nearer a fact. By this reference to the 
bureaus, no slur upon the present departmental organization is 
intended. The writer is simply pointing to the handicap of sup- 
plies being purchased and kept in store under so many appropria- 


tions. 


Tue DIFFERENCE BETWEEN STOREKEEPING UNDER THE NAVAL 
SuppLy FuND AND THAT UNDER THE BUREAU APPROPRIATIONS. 


The naval supply fund is a sum of money voted by Congress 
to be held apart in the Treasury for the purchase of supplies for 
the navy and to be reimbursed from the current naval appropria- 
tions, at the time the supplies are drawn from the naval store for 
actual use. The fund is continuous. Its debits are the public bills 
prepared in payment for the supplies purchased from the commer- 
cial world, and its credits, the transfer statements of the general 


storekeepers, showing issues of the stock on account of the various 
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current appropriations to be debited. The fund was created in 
1893, Congress setting aside a few thousand dollars. It has since 
been increased several times, being now $2,700,000. 

A great difference in status exists, in the general storekeeper’s 
warehouses, between supplies purchased directly under bureau ap- 
propriations and those purchased under the naval supply fund. 
The former are paid for from some current naval appropriation 
at the time of purchase from the commercial world, and, when 
actually drawn from the navy yard store for use, entail no further 
deduction from an appropriation; while the latter, when drawn 
for use by the navy yard departments or ships in commission, 
from the general storekeeper’s stock, mut be paid for then, from 
the funds of some current appropriation. In the latter case, the 
money deducted from the appropriation is transferred to the 
credit of the continuous and ever turning over naval supply fund, 
which paid for the supplies at the time they were purchased from 
the commercial world. 

The quantity, style, and quality of the supplies purchased from 
the commercial world, under the bureau appropriations, are con- 
trolled practically by the various bureaus having cognizance. The 
quantity of the supplies purchased under the naval supply fund 
is controlled by the Bureau of Supplies and Accounts,—at present, 
within the narrow limitations of a stock that must not exceed 
$2,700,000 in value. The style and quality of the naval supply 
fund stock are controlled, to a large extent, by standard specifica- 
tions, approved by the various bureaus interested. Where standard 
specifications do not exist, style and quality are determined by 
the advice of the bureaus interested. The chief of the Bureau of 
Supplies and Accounts and his representatives, the general store- 
keepers, determine nothing of this. There is no flaw to pick in 
this detail of naval supply work. Everyone concerned knows that 
each bureau interested has always had its proper part in the control 
over style and quality of the naval supply fund stock. 


Tue Economy or GENERAL STOREKEEPING UNDER THE NAVAL 
SuppLy Funp. 

To partly illustrate the economy of the naval supply fund as 
compared with the system of direct purchase from the commer- 
cial world, under the current bureau appropriations, an article, in 
constant use by all branches of the establishment at a navy yard, 
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will be selected and followed in its course through both systems, 
White lead will answer the purpose. The scene of the exposition 
will be a certain small navy yard, in regard to which the writer 
has reliable figures. At this yard, where about one thirty-fifth 
of the aggregate work done at the principal eight yards is accom- 
plished, there were used in a year 45,700 pounds of white lead. 
This quantity was used by the various yard departments as fol- 
lows: 





Construction and Repair .............. 35,000 lbs. 
EE PEE cincbacécccevecscveccs SU” 
Steam Engineering ..............+.-.. 3,000 “ 
DE D:édnennecdecetcéucssesssses 
CE -Ci gc putuyases neetebeecdanne 500 “ 
Medicine and Surgery ................ 200 “ 
Supplies and Accounts ................ 200 “ 

45,400 lbs. 


rounding off the figures in the detail. 

Suppose now that the naval supply fund did not exist. In 
order to stock up with white lead at this yard, seven purchase 
requisitions would have to be prepared. Purchase requisitions are 
made in quadruplicate, by the yard departments concerned, under 
the most exacting and time-consuming regulations in regard to 
specifications, estimates, certificates, etc. There is at least one 
clerk in each deparment of size constantly employed on this work. 
After preparation, the requisitions are sent to the general store- 
keeper for checking against stock on hand, to verify the yard de- 
partment’s previous check, and for recording and signing. From 
each one of these requisitions, represented by a specially opened 
“ folder,” is built up, in the general storekeeper’s office, a case. On 
each case lodge all the papers and correspondence pertaining to 
the requisition, and on the folder is kept an exhaustive record 
of the steps of purchase. Some of these cases swell in time to 
volumes, before they become finished business, and the handling 
of them consumes a large quantity of clerical labor in the general 
storekeeper’s office. From that office the seven requisitions for the 
white lead would pass to the commandant’s office, for record and 
approval, and from there they would be forwarded to Washing- 
ton, to the bureaus concerned, where once again they would pro- 
ceed to consume large quantities of clerical labor. After examina- 
tion, record and approval in the bureaus, the requisitions are 
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passed to the purchasing bureau, that of Supplies and Accounts, 
where there are expended over them more units of clerical -labor 
than the aggregate in all the preceding steps. Then comes ad- 
vertising and the bureau contracts, or navy pay office purchase un- 
der formal, written contract or in the open market,—a separate 
operation for each of the seven requisitions, unless by the merest 
chance two or more are forwarded from the yard by the same 
mail. Here is indeed mighty expenditure of clerical labor. 

Referring back to the quantities of white lead used during a 
year by the various yard departments at the small yard taken as 
an example, it is likely the quantities called for under the seven 
requisitions would be about as follows: 





Construction and Repair ..............40,000 lbs. 
Ee OE BIE hoe ekdccwsddcunxubete 1,000 “ 
OD TOORTOE 6 ook in cccsciceccsscs BS ™ 
Do kindden ee hemes ce eeen a 
EPO OCP Ee PRE sco“ 
Medicine and Surgery ................ 200 % 
Supplies and Accounts ................ 200 “ 
46,900 Ibs. 


These figures are not mere guess work, but are based on ex- 
perience. 

The prices paid on the seven requisitions would likely be close 
to the following, comparatively speaking : 


Construction and Repair. . 40,000 Ibs. at .055 $2,200.00 


Zerds and Docks........ 3008 * ~ 70.00 
Steam Engineering ..... 4,000 “ “ 0625 250.00 
DEE cccxcccacdccs GA. 3 | Ue 70.00 
ern or * 35.00 
Medicine and Surgery... 200 “ “ .0725 14.50 
Supplies and Accounts... 200 “ “ .0725 14.50 

46,900 Ibs. $2,654.00 


The average price per pound of the total would then be .056588. 

There would be at least seven deliveries at the yard, to make 
up this aggregate of 46,900 pounds of the seven requisitions, en- 
tailing at least seven inspection calls, with the attending work and 
papers. After being passed into stock, there would be seven pub- 
lic bills, in triplicate, prepared. Each of these public bills would 
involve the full work of the routine progress through the general 
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storekeeper, commandant, bureau concerned, paymaster general, 
and purchasing pay officer, and its separate disbursement officer’s 
check, in settlement. In the navy yard storehouse the white lead 
would have to be placed in seven different lots, each with its own 
tally card, and in the bookkeeper’s room seven different ledger ac- 
counts would be involved. Separated into seven lots, the stock 
would take up twice as much space as if packed in one compact 
lot. Also, the storemen would have to be seven times as watchful 
in the case of this divided stock than in the case of one general 
pile of the material, from which issues could be made indis- 
criminately. 

Now a great change comes. The naval supply fund is created, 
and white lead is one of the items carried under it at the small 
navy yard of example. The yard departments no longer make 
purchase requisitions for it. Instead, when it is needed, they send 
to the general store and draw out the required quantity on a 
“stub requisition ” (which is a store order), the same paper that 
was necessary in drawing their own stock from store, in the days 
of the bureau purchase requisitions. So all the clerical labor and 
other expense in the yard departments that were formerly neces- 
sary in preparing purchase requisitions are entirely eliminated. 

The general storekeeper has a “ limit ” on the white lead stock. 
This limit is the number of pounds below which he considers it 
unsafe to allow the stock on hand to fall, before taking steps to 
obtain additional quantity. The general storekeeper makes but 
one request a month on the Bureau of Supplies and Accounts (ex- 
cept in emergencies) for replenishing the naval supply fund stock. 
When it is time for this monthly request, all stock tally cards are 
examined, and the request comprises all items of stock on hand 
below, or near the limit mark. He counts on buying white lead 
twice a year. The limit has been fixed at 19,000 pounds, about a 
five months’ issue (see page 24). When the quantity in store gets 
near that mark, the next monthly request bears, among perhaps 
hundreds of items, the item “ 23,000 pounds white lead,” half the 
quantity used in a year at the yard. The request is prepared in 
duplicate, not quadruplicate, as in the case of each of the seven 
purchase requisitions just alluded to, and it requires none of the 
elaborate specifications, certificates, etc., of the purchase requisi- 
tion, and needs only the signature of the general storekeeper, and 
the forwarding stamp of the commandant’s office, before being 
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started on its journey direct to the Bureau of Supplies and Ac- 
counts. After each item entered on it is written the reference 
number of the standard specification governing,—that is all. The 
items go into the next advertisement schedule issued by the Bureau 
of Supplies and Accounts: the white lead is purchased in one lot, 
comes to the yard in, say, one delivery, requiring one inspection, 
and finally passes into store in one pile, from which it is sold to the 
yard departments as they actually need it. The only paper re- 
quired of the yard departments in this transaction is, as stated 
before, the stub requisition, which would have been necessary 
even if the white lead had not been carried under the naval supply 
fund. There is but one public bill prepared in the general store- 
keeper’s office, in settlement for this white lead, and this unity 
of transaction goes right through until the one merchant receives 
the one check and the whole affair becomes finished business. The 
mass of papers, stored away in the general storekeeper’s file room, 
is about one-seventh the size of what was put there after stocking 
up with white lead under the system of purchasing directly from 
the commercial world under the current bureau appropriations. 

Supposing the white lead purchased under the naval supply 
fund cost five and a half cents per pound, the bill for the 23,000 
pounds would be $1265.00. A similar quantity purchased from 
the aggregate of the seven purchase requisitions would have cost, 
at the average price of .056588, $1301.52, thus involving a loss, 
by prices alone, of $36.52 to the government. The navy also 
would have, under the seven purchase requisitions transaction, a 
surplus stock, a useless stock for the time being, of 23,900 pounds 
of white lead, the difference between the aggregate of the seven 
purchase requisitions, 46,900 pounds, and the half yearly request 
for 23,000 pounds under the naval supply fund. This would re- 
quire extra storage room, involving contingent expenses for care, 
etc. 

At the navy yard of example, where about one thirty-fifth of 
the work of the principal eight yards is done, we find the supply- 
ing of white lead by direct purchase from the commercial world 
involved a loss of $36.52 as compared with the cost of the naval 
supply fund method of storekeeping. If thirty-five times as much 
white lead was required for the principal eight yards as at the 
yard of example, and all eight places were to stock up at the same 
time under the system of direct purchase under current bureau 
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appropriations, there would be a loss to the government, on ac- 
count of prices paid, of $1278.20, and there would be an un- 
necessary stock on hand of 23,900 times 35, which would be 
836,500 pounds of this one item among thousands,—this unneces- 
sary stock occupying valuable storage space, and tying up $47,- 
335.76 of the government’s money. 

White lead is but one item among thousands carried in stock 
at a yard, anf it is not a particularly good item for the writer to 
have selected for making his argument. It is hoped the student 
of this paper will read here more than is printed. The writer in 
many cases will try only to point the way. At the risk of being 
tiresome with the white lead example, he has tried to show, with- 
out exaggeration, that storekeeping under the naval supply fund 
is more economical for the government than the present method 
of a storehouse divided against itself, as it were, and that under it, 
the navy gets as good a quality and style of supplies as it got in 
any other way. This example, by itself, is not put forward as a 
mathematical certainty ; simply a convenient way of demonstrating 
by pictorial steps the superiority of storekeeping under the naval 
supply fund. All those experienced in such matters know the 
assumed data of the seven purchase requisitions for white lead 
fairly represent the truth, taking as a whole the system of store- 
keeping by direct purchase under bureau appropriations. 

An economic advantage that would come in full with an ade- 
quate naval supply fund would be the ability to purchase, under 
one contract, in a lump lot for delivery at a certain yard, the total 
supply of an article needed for all the yards during a certain 
period, and then distribute from the point of delivery to other 
yards as needed. The lower prices obtained in this way would 
often offset the freight charges of distribution, fewer papers and 
units of clerical labor would be involved, and a uniform quality 
would be obtained for the entire service. Also, if delivery were 
made at the New York yard, better inspection would be had. The 

3ureau of Supplies and Accounts is practicing this to an extent, 
limited by the size of the fund. All shellac used in the service is 
bought this way, delivered at New York, and required from there 
by the other yards. It is the same with writing, copying, and 
blotting paper. As the fund increases in amount, this power in- 
creases in extent. Concentration in purchasing makes for econ- 
omy in administration. And it might be remarked here that re- 
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form in administration at the buying end of our business is much 
more telling for economy than reform at the issuing end, for 
many more papers and units of clerical labor are used in getting 
supplies into stock than in taking them from stock, for use. 


A PROPOSITION FOR ENLARGING THE NAVAL SuppLy Funp. 

On July 1, 1905, there was, in the aggregate, at the principal 
nine navy yards (Portsmouth, Boston, New York, League Island, 
Washington, Norfolk, Mare Island, Puget Sound, and Cavite) 
$42,500,000 worth of supplies in stock, excluding naval supply 
fund stores and provisions and clothing, and rounding off the 
figures. $27,500,000 of this amount was represented by fuel 
and technical ordnance material, deducting which from the total 
just mentioned, would leave $15,000,000. It has been carefully 
calculated, from reliable data, that, of this last amount, $4,000,000 
was represented by a class of material that it would not be wise, or 
at least necessary, to carry under the naval supply fund, such as 
instruments of precision, machines, heavy ground tackle, boats, 
and a lot of other ship equipage, etc. Deducting this amount from 
the last remainder, we have $11,000,000. It is guessed that about 
one-third of this last amount was represented by obsolete and 
worthless stuff, stock on hand in excess of requirements, and 
difference between excessive prices borne on the ledgers and 
market prices. Calling this $3,500,000 and deducting it, we have 
left $7,500,000, which represents the amount by which the naval 
supply fund should be increased to satisfy the demands of the 
principal nine yards. The value of supplies on hand, July 1, 1905, 
outside these yards was $6,000,000. Reducing this in the same 
proportion as the sums just handled, would leave $1,000,000 as 
necessary for the fund at the smaller yards and stations. Add this 
to the $7,500,000 just obtained and we have $8,500,000, which 
may be called the amount by which the fund should be increased, 
to satisfy the requirements of the entire service. As the fund 
is now $2,700,000, it can safely be said, with a naval supply fund 
of $11,000,000 the navy can be kept supplied with all commercial 
material and can have as near a perfect general stores system as 
will be possible under the conditions in sight. 

The fund, as stated, is now $2,700,000. How increase it towards 
the estimated $11,000,000? Congress seems stubborn towards 
any further setting aside of money for the purpose. All recent 
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efforts have met with failure. At the bottom of this action is, 
no doubt, fear of giving the navy additional facilities for over- 
stocking, for the members of the naval committees understand 
by this time that the fund is not an “ appropriation.” The writer 
has long had in mind a scheme for the proper increase of the 
fund, but has not advanced it, thinking opposition the suggestion 
would probably meet from some of the bureaus would kill it. 
But there have been favorable signs in the sky of late, and, with 
some hope of success, the proposition, will be made here. 

At a set date, turn over to the fund all general stock (stock that 
has been purchased directly from the commercial world under 
current bureau appropriations) fit for use in the active work of the 
navy, and which has not been purchased for definite work 
that is actually in hand at the date set. And thereafter, when 
any of the jobs for which stock has been reserved are completed, 
turn over to naval supply fund stock remaining material. The 
transfer to the fund should be made, of course, at current market 
prices, where the ledger prices are excessive. From this transfer, 
exclude articles of a purely technical naval nature that are used 
practically by but one bureau, building material used exclusively 
by the department of yards and docks, and fuel. After this trans- 
fer, all increase navy stock that is not in store for use on a ship 
or its equipment not completed should be bought by the naval 
supply fund. This latter transfer might or might not run the 
fund in debt to “ increase navy,” for lack of ready cash; but that 
obligation would soon be settled. After this first transfer of in- 
crease navy stock all remnants of the stock held for ships and 
their equipage not completed should be bought by the fund as soon 
as completion and commission of the ships concerned. 

Under the proposed transfer of common general stock to the 
naval supply fund it is problematical what the fund would amount 
to after the transfer was accomplished. This lack of precise 
knowledge is nothing to bother over now. If the fund still re- 
mained considerably under the required $11,000,000 Congress no 
doubt, under the influence of the navy’s generous move, would at 


last help out with some more cash. If, on the contrary, the 
fund was found to be considerably over $11,000,000, Congress, 
after allowing us time to shake down and find out where we were, 
could lop off a piece. According to the writer’s deductions, just 
shown, the fund after the transfer, etc., would be under the 
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required amount, for he provides in his scheme for the ultimate 
purchase of all common increase navy stock, and not its transfer 
to the fund without reimbursement of the increase navy appro- 
priations. 

“Increase Navy,” as a separate stock “ account” in the book- 
keeping system of the supplies department, should be abolished, 
and the supplies now carried under it, that are not sold to the 
naval supply fund, transferred to general stock (Account a). 
There never was good reason for the existence of this separate 
account. There has been a feeling among those in control that 
Congress was going to ask, some day, how much increase navy 
stock there was on hand at the yards, and that alone, the writer 
believes, is the reason this separate increase navy store, within the 
general store, has been kept up, with its attendant books, papers, 
and clerical work. Let Congress ask the fearful question. It 
will be all right. The answer can at once be picked out of stock 
ledgers at the various yards. For if the increase navy stock were 
transferred to general stock, separate itemized ledger accounts and 
tally cards would be maintained, and the stock kept separated on 
the shelves of the store, just as is done now in the case of general 
stock purchased for a particular purpose. 

Common general and increase navy stock, of the kind men- 
tioned for transfer, that would not be transferred under the 
proposition, on account of being obsolete or in poor condition, 
should be surveyed, with a view of condemning for sale. No 
part of this remaining stock should be “ hoarded.” Storage room 
is valuable. 

Bear in mind that the yearly general appropriations are in- 
tended for the support of the navy for one year. If Congress 
gives money for building ships, procuring reserve guns and am- 
munition, etc., the appropriations are separate items in the naval 
bill. The regular annual bureau appropriations have not been 
intended by Congress for use in storing vast quantities of reserve 
supplies at the yards. They have been used for such purpose, 
though, towards the end of the fiscal year, with large balances 
on hand. This waste or tying up of government money has done 
the navy, as a whole, more harm than it has done good to the 
individual bureaus who have thought to gain an advantage. This 
useless stocking up is an old, familiar subject in the naval com- 
mittee rooms at the capitol. 
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If this idea for enlarging the naval supply fund should ever 
be considered by the Department, it is hoped it will not be opposed 
by the technical bureaus for the reason alone that they do not 
want to pay a second time for the supplies originally bought under 
their regular appropriations. What they really will be paying 
for is a sane, efficient system of storekeeping from which, in the 
end, they are certain to benefit immensely. And they should reason 
that the sacrifice, if any, is necessary on account of sins of the past, 
which now make Congress say “ nay, nay,” when we knock at the 
door with our request for a money allotment increasing the fund. 

It is true the fund has been increased since its creation, but in 
the past few years, in spite of strong and what should be con- 
vincing arguments, Congress has shown itself stubborn towards 
further increase. At the bottom of this is undoubtedly the tradi- 
tion of the overstocking of yards. Sometimes ignorance, on the 
part of some in the naval committees, of the real purpose of the 
fund is one cause, but not the principal. 

Now, if the navy comes to Congress and says that it is willing 
to turn over several million dollars worth of supplies, which have 
already been paid for from past annual appropriations, to the naval 
supply fund, in order to increase the efficiency of the fund, and 
thus make nearer possible a businesslike, and therefore economical 
storekeeping system, Congress will exclaim, “ Larks me! the skies 
must be falling,” and then, we hope it will say, “‘Go ahead. The 
sooner the better.” 

Should the navy move Congress in this way, it would want to 
accomplish one other important thing, and that is to provide 
against the constant drain from the fund, on account of deteriora- 
tion of stock, etc. There is no provision whatever now. This 
could be done by turning over to the fund the proceeds from pub- 
lic sales of condemned naval material, except clothing, which itself 
is carried under a fund. This should be provided for in the same 
bill authorizing the transfer of the surplus general stock to the 
naval supply fund. As the law stands, proceeds from sale of 
ordnance material, up to a certain limit, are credited to a current 
appropriation of the Bureau of Ordnance ; the proceeds from cloth- 
ing and small stores, to the fund for those articles; and all other 
sales money goes to the general fund of the treasury, the navy de- 
riving no benefit. During the year 1905, $203,307.48 was re- 


ceived from the public sale of condemned property. Of this sum, 











balz 
fun 


in t 
the! 
iten 
cies 
the 
the 
had 
sto! 
ans 
not 
and 
nea 
can 
nav 
sto! 
cor 
the 
sys! 
inc: 


fro! 
tha 
tow 
are 
sup 
No: 
ply 
Th 
yar 
stot 
wa’ 
the 
cus 
wh 





yer 
ed 
10t 
ler 








STOREKEEPING AT THE NAvy YARDS. 13 


$84,510.73 went to the credit of the Bureau of Ordnance, $21,- 
666.86 to the credit of the clothing and small stores fund, and the 
balance, $97,129.89 left the navy and went back into the general 
fund of the treasury. 

With the naval supply fund increased to the amount argued for 
in this paper, the bureaus should not be allowed to purchase under 
their appropriations, directly from the commercial world, any 
items that are habitually carried in store under it. In emergen- 
cies, when the stock of any item becomes exhausted, purchase in 
the open market should be made under the fund. And right here, 
the writer will imagine what is being thought by some who have 
had experience in yard department work. That is, that the general 
storekeepers will not keep the stock up to meet the demands. The 
answer to this is that if the Bureau of Supplies and Accounts can 
not provide, for the duty, general storekeepers with intelligence 
and application enough to keep stock up to requirements, that is, as 
near to the requirements as zealous foresight and complete system 
can accomplish, then get the Secretary to appoint line officers or 
naval constructors or civil engineers or civilian clerks general 
storekeepers, and eliminate this, the most important duty the pay 
corps performs, from its tasks; but do not wrong the navy and 
the government by stunting the growth of a fine general stores 
system because the particular workmen in mind are considered 
incapable of administering it. 

Congress may say to us, “ What is to prevent yard departments 
from overstocking even under the enlarged naval supply system ; 
that is, expending useless balances of annual appropriations, 
towards the end of a fiscal year, for naval supply fund stores that 
are not needed in the departments at the time, and for excess 
supply of articles exempt from the naval supply fund stock?” 
Nothing will prevent this being done to an extent, with naval sup- 
ply fund stock, unless we institute more stringent regulations. 
The spirit of the regulations permits no storehouse in a navy 
yard other than the general stores, in charge of the general 
storekeeper, and also directs that supplies be drawn from store 
by the yard departments for use only on specific jobs under- 
way at the time, and only in such quantities as necessary to keep 
the jobs going properly. The writer will admit that with present 
customs, ideas, and ignorances there would be danger in instances, 
where yard departments had unexpended balances placed at their 
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disposal towards the close of a fiscal year, of the drawing of quan- at na\ 
tities of naval supply fund stores not really needed at the time, of gr 
from the storehouses and putting them away against a rainy tools | 
day. But we of the navy, as a whole, ought to be able to prevent for us 
such zealous action on the part of a few of our brothers, who work instru 
within a contracted mental horizon. The following roughly sug- ‘| _ parts) 
gests a plan that would probably prevent this: Wi 
At the end of each fiscal year require the head of each depart- in fre 
ment at each yard and station to submit an itemized list of lows: 
quantities, with value, of material, drawn from store, on hand in | _ sidere 
the department. This list should have on it the date each item naval 
was drawn from store, the job order number under which drawn, | _ the in 
with a detail of the order, and the probable time of the comple- the a 
tion of the jobs. The list to be closed with a certificate by the head value 
of department that the items listed cover all supplies actually suppl 
within the jurisdiction of the deparment at the close of the last ally ¢ 
day of the fiscal year, and that amounts listed are considered neces- suppl 
sary for completing the jobs under which they were drawn from yard | 
store. The lists to be transmitted by the commandant first to the ledge: 
general storekeeper for examination and comment, and then to the Th 
Bureau of Supplies and Accounts, through the bureau concerned. away 
As to overstocking with the class of supplies exempted, in the trans! 
proposition, from the enlarged naval supply fund, there is little der o 
danger. Honest officers would not burden the navy with a use- by an 
less and highly expensive lot of compasses, barometers, machine needs 
lathes, and other instruments and machines that might deteriorate the c 
with disuse and which would be liable to damage. The man who than 
might unblushingly lay in a ten vears stock of commercial steel case | 
bar in the month of June, with the aid of an unexpended balance, , | of th 
would not think of buying several hundred mercurial barometers | Sent, 
with the same money, if he could. } Recor 
The following list, although not exhaustive by any means, will the s 
show more fully the class of articles that the writer would have | — 
em 


exempted from even the enlarged naval supply fund proposed, 


and which would be purchased or manufactured directly under keepe 
the bureau appropriations : ing! 
Ordnance material, fuel, navigation and survey instruments, Cases 
sails, awnings, screens and tarpaulins, boats and outfits (with @ vou 
some exceptions), rigging of all kinds, sideboards, tables, book- = a 
ta 


cases, and other articles of ship’s furniture usually manufactured 
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at navy yards, ship’s anchors and cables, and some other articles 
of ground tackle, photographic outfits, machinery and machine 
tools of a character that is purchased only when actually wanted 
for use, curtains and fittings and rugs of a ship’s outfit, drawing 
instruments, fodder, harness, ranges and galleys (but not spare 
parts), printing outfits, masts and other spars, etc. 

With the adequate naval supply fund suggested, stores turned 
in from ships placed out of commission could be handled as fol- 
lows: Articles habitually carried under the fund, that are con- 
sidered by the general storekeeper as fit for issue, take into the 
naval supply fund stock, and at the current ledger price, in case 
the invoice price exceeds it, charging difference to waste. Credit 
the appropriation of the bureau turning in the stores with the 
value of the articles as taken up (if legalized), and debit the naval 
supply fund with the same amount. Survey the articles, habitu- 
ally carried under the fund, not considered fit for active naval 
supply fund stock, and any such articles afterwards repaired by a 
yard department, take into naval supply fund stock, at the current 
ledger prices, if the general storekeeper considers them fit. 

The adequate enlargement of the naval supply fund would do 
away practically with the tedious time-consuming matter of the 
transfer of appropriations on account of supplies purchased un- 
der one bureau being used, during the fiscal year in which bought, 
by another bureau. It happens often at a yard that a department 
needs, at once, supplies in stock that have been purchased, during 
the current fiscal year, under an appropriation of a bureau other 
than the one the department represents at the yard. In such a 
case the supplies can not be used without the consent of the head 
of the department having cognizance of them. With this con- 
sent, the general storekeeper, after issuing them, must make a 
record for the proper crediting of the appropriation under which 
the supplies were purchased, and the debiting of the proper ap- 
propriation, the one pertaining to the yard department drawing 
them from store. At the end of each month the general store- 
keeper sends to Washington a detailed, tabulated statement show- 
ing necessary transfers between appropriations, covering such 
cases during the month. This statement must be accompanied by 
a voucher for each case stated. The same papers are as necessary 
for a pound of nails as for a thousand pounds of copper ingot. 
At a large yard there are hundreds of such transfers each month 
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and they all concern the kind of stock that it is recommended in 
this paper be carried under an enlarged naval supply fund. After 
the transfers and accompanying vouchers reach Washington there 
is much work in the Bureau of Supplies and Accounts with the 
liability books, and then further work in the Treasury Depart- 
ment, in actually making the credits and debits to the many appro- 
priations involved. With the proposed $11,000,000 naval supply 
fund this work will be practically eliminated, and, therefore, many 
units of clerical labor saved to both the navy and the treasury. 

The gradual enlargement of the naval supply fund has been 
through no policy settled in advance, but it has likely, after all, 
acted for the best interests. Through the naturally ignorant and 
experimental stages of its administration we have not been able 
to do the amount of damage that might have occurred had an ade- 
quate fund been created at one time. 

Almost immediately after the first allotment of a few thousand 
dollars for the fund there was bought under it, at one of the prin- 
cipal yards, a quantity of horse-shoe nails. Yards and Docks 
soon after changed its style of head or horse or something, and 
refused to use the nails in stock under the fund. There being no 
particular call for them from the fleet, they became a dead loss 
to the fund. 

Sometime after this, the supplies department entered into di- 
plomacy, and in order to bring round a big man to its side on 
some question of supplies or accounts, consented to keep all the 
rigging blocks of the navy under the fund. The block makers at 
the various yards then began to turn out little blocks and big 
blocks and middle blocks so fast that soon, in order to save a few 
dollars of the fund for other purposes, and to keep the stock of 
blocks on hand down under a hundred years supply, we had to 
cry “enough!” to the big man. And we, who did it, concluded 
it was long-eared policy to use the fund as a diplomatic lever. 
Fortunately, the big man was kind and bought all the blocks back 
again from the fund,—for a concession. 

Then it was found that, following the advice of our brothers, 
the officers of the vard departments, we were saddled under the 
fund with quantities of certain sizes of fittings, etc., that did not 
turn over as fast as healthy stock should, and we accordingly 
learned to scrutinize closely our brothers’ lists, before ordering the 
goods. One of the leading causes of overstocking and the ac 
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cumulation of some articles not used at all in the service, is the 
lazy man’s method of making out requisitions for supplies for 
general purposes. Catalogues are too often resorted to, when 
the whole gamut of sizes is copied off and the quantities guessed 
at, often the same quantity being asked for, for each size, from 
the extreme of smallness to the largest ; this done with the feeling 
that it would be too long a job to calculate the proper proportions 
for the kind of work in hand and that, after all, there will be a 
certainty of having the proper size when it is wanted. We would 
hardly buy in this way if we were partners running our own 
shop. It would not then seem too long and tedious to ascertain 
the relative proportion in which we used material. Not long ago 
a general storekeeper received from a yard department a request 
to carry in stock, under the naval supply fund, certain kinds of 
bolts and nuts. The quantities asked for were not exactly the 
same for each size, there being a tapering towards the two ex- 
tremes. But that tapering was done in the office of the yard 
department, from no data from the shop. The general store- 
keeper, after a little investigation, learned that sixty times more 
of a certain size than other sizes quite near it on the list were used 
in the actual work of the department. The variation in the quan- 
tities asked for had no proportion to the quantities used in the 
work in hand. 

We have been learning all the time, and do not forget, it is 
hoped. The stumbles we have made should scarcely be spoken 
of, except where useful in making points, when it is recalled what 
has been accomplished under most disadvantageous circumstances. 
The general stores system was established in the year that saw 
the first ship of our new steel navy commissioned. In the score 
of years that have passed, the change in the fleet has been 
so stupendous that it makes one blink his mental eyes when he 
turns quickly to the subject from some other thought. But, com- 
paratively speaking, we of the supplies department have had no 
such improvement in facilities for meeting this new condition. 
We have floundered along, wrestling with the questions of ancient 
and inadequate storehouses, lack of clerical and other help, 
jumbled methods, jealousy, contempt, envy, and malice, from 
our professional brothers, improving here and there, tossing old 
methods on the dump and creating sound structures within our 
own lines. To-day, the position we find ourselves in is creditable 
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to the supplies department of the navy. But this means credit- 
able under the circumstances hindering us. There is yet an 
urgent duty of creative and repair work before us. So up on 
deck, all hands! And may the master-at-arms give the last one 
up a good, sound caning on his lazy legs. 


CONCERNING THE LAW AND REGULATIONS MAKING SUPPLIES 
CoMMON PropERTY AMONG THE BUREAUS, 


Congress, on June 30, 1890, made the following law : 

“ All supplies purchased with moneys appropriated for the 
naval service shall be deemed to be purchased for the navy and 
not for any bureau thereof, and these supplies shall be arranged, 
classified, consolidated, and catalogued, and issued for consumption 
and use under such regulations as the Secretary may prescribe, 
without regard to the bureau for which they were purchased.” 
(The writer’s italics.) 

Congress, groping around in the dark for some scheme for 
preventing overstocking and the useless expenditure of balances 
of appropriations, towards the end of a fiscal year, unconsciously, 
with this law, helped to clear the way towards the only possible 
general stores system,—the one established upon a naval supply 
fund. But Congress did not achieve its real object with this law, 
because it was what might be called an impossible law. It directed 
that there should be a real general store, with all the stock therein 
common property, but it left the annual allotment of money, with 
which to keep stocked up, still divided among six navy depart- 
ment bureaus. 

Just one little illustration (dozens could be given if it were 
thought necessary) to show the chaos that this law would have 
brought about if administered as Congress must have intended. 
One bureau might have millions to spend for supplies while an- 
other was alloted but thousands. The smaller bureau, as it were, 
knows that the larger bureau is obliged to use constantly in its 
work all varieties of brass screws. The smaller bureau uses 4 
good many of these, too. Therefore, desiring to save its money 
for the purchase of articles not so common in their uses among 
the bureaus, it makes no purchase requisitions for brass screws, 
but, instead, helps itself whenever its wealthy and powerful friend 
puts a new lot on the general storehouse shelves. It is thought 
this example is sufficient to make the point. 
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The Department saw this at once, it is presumed, and letting 
its blind eye cover the last words of the law, “ without regard to 
the bureau for which purchased,” read the words directly ahead, 
“ and issued for consumption or use under such regulations as the 
Secretary may prescribe,” as permitting it to brace up the law 
in a way that would at least allow it to be put in operation to 


‘ 


a degree. And so is was “ regulated ” as follows: 

“ All supplies purchased during a current fiscal year shall be 
kept separate from other supplies, and be held by the general 
storekeeper for consumption in the department for whose use 
they were intended when purchased. * * * all such supplies 
remaining on hand at the close of any year shall thereafter be 
subject to requisitions of departments without regard to the 
bureau for which purchased.” 

And even with this regulation the law has not worked,—that is, 
in the direction Congress intended. For the bureaus have asked 
for just as rnuch money, comparatively speaking, and have turned 
in no balances, of amount, at the end of the fiscal years. 

This regulated law has created a general stores system that 
makes the student in the science of government storekeeping, who 
by chance is a humorist, laugh, and he of a serious mind, weep 
in despair. It is as prodigal in the expense of its necessary ad- 
ministration as the New York Yacht Club is with the beautiful 
printed matter circulated among its members. 

The best system for a general store is that which will provide 
at the time needed the necessary quantity of supplies of the proper 
quality at the lowest possible price. In “ price” is included not 
only the charge made for the articles by the contractors furnish- 
ing them, but all the expense of administration. Under these con- 
ditions, the naval supply fund method of keeping store comes very 
much nearer perfection than that one in which the bureau appro- 
priations form the capital. 

So long as supplies, that may be used by more than one bureau, 
are purchased directly under bureau appropriations from the com- 
mercial world, laws and regulated laws will not prevent the offi- 
cers who represent the bureaus under whose appropriations they 
were purchased from looking upon them for all time as their 
stores, and this sense of ownership affects injuriously, under exist- 
ing regulations, efforts towards economical administration of navy 
yard affairs. Take an example of some common article. Say 
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spruce lumber. The naval constructor buys 40,000 feet. After 
the following first day of July there is left in stock the amount 
of 30,000 feet. The civil engineer presents to the general store- 
keeper a stub requisition for 10,000 feet of it. The naval con- 
structor hasn’t a leg to stand on, under the letter or the spirit of 
the law and regulations, in preventing its issue. It is not special 
stock in any sense of the word, and if it were possible that spruce 
would be needed in an emergency, it could be bought almost as 
quickly as a pound of sugar at the corner grocery. The general 
storekeeper can not help the naval constructor out, even if dis- 
posed. The civil engineer gets the lumber. Then friction starts 
anew. Although he may know nothing about the case, the con- 
structor begins talking about the civil engineer holding up the 
yards and docks job until after July Ist, in order to get hold of 
his spruce. He also says he doesn’t know how he found out 
there was so much spruce, and that he suspects the general store- 
keeper of having gone out of his way to tell him; that it is quite 
wrong, anyway, that the general storekeeper, only a paymaster, 
should have the say about the issue of his lumber. Passing the 
civil engineer the next day, it is strictly a military ceremony that 
takes place; and in the meantime he starts in despatching to the 
general storekeeper frigid, peremptory notes, calling his attention 
to the careless manner in which the storemen handle construction 
stock in store, or other lapses. And so comes friction, that damn- 
ing and expensive influence that so enters into official life. If the 
spruce had been carried under naval supply fund, there would have 
been a clear sky from the time it ceased to be a tree to the time 
it became a handsome but frail new sidewalk in a modern yard. 
As the Department read with a blind eye parts of the law of 
Congress, the Department’s employes have read very often many 
parts of the regulated law with a hopelessly blind eye. A general 
storekeeper administering this regulated law for the best interests 
of the government could be court martialed, at any time con- 
venient to the Department when it was short of work in that line, 
for violating it. Of course, if the Department ever took such a 
step in the case of a conscientious, hard-working storekeeper, it 
would be but common justice to give him company, by also trying 
his friends and enemies, the other heads of departments at the 
yard. If the general storekeeper threw open his doors on the 
first of each July to all comers, there would always be one or 
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two yards departments that would not have to buy much for 
several months, from their own appropriations, while there would 
be other departments that would, in a week or so after the first 
of July, have to stop certain work in which the fleet would be 
vitally interested, waiting while they bought more stock to finish 
the jobs. Remember, the wealthy departments would not have 
advance information from their poor friends as to what kind and 
amount of their stock were to be swooped down upon on July 
1st. So they would be unable to submit any advance purchase 
requisitions to meet the great July robbery. 

But while the earnest general storekeeper has been violating 
regulations, for the best interests of the service, as a whole, the 
other heads of departments at the yard have been violating regula- 
tions for the best interests of only the bureau they represent. 
And here comes up one of the most damning points of the system 
under the regulated law. All sorts of devices and subterfuges 
are resorted to by them in order to protect their stock from their 
brother vandals. Some do it secretly, with a “shoo” of silence 
upon their lips to their subordinate accomplices, while others, 
with a healthy, deep-sea affrontery, make no bones over the 
matter. Once upon a time the head of an important department 
at a navy yard bitterly complained to the commandant of the fact 
that he was obliged, towards the end of each fiscal year, in order 
to save his stock in the general storekeeper’s charge, to draw it 
from store in large quantities, not really needed for specific jobs, 
and store it in the buildings in his charge. And yet the last words 
of the regulated law, in the regulation book on the desk of that 
officer read, “ and in no case shall supplies be drawn from store 
except on requisitions to fill specific job orders.” 
what the spirit of that regulation calls for. 

Knowing that a general storekeeper, who really respects him- 
self more than he does portions of the regulated law under dis- 
cussion, would not let a yard department take out of store sup- 
plies that had been purchased by another department for an ex- 
pressed object of work, let us say a ship under repairs, heads 


“e 


Every one knows 


of departments, in submitting purchase requisitions for supplies, 
often make the “ object ” the repairs on more than one ship. For 
example, take a lot of commercial steel bought in May for repairs 
to the Fly and the Bat. When July comes the general storekeeper 
will not allow any other department to touch the steel, as both 
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vessels are still under repairs. The work on the Fly is completed | n 
and the ship is commissioned July 15, but the work on the Bat, d 
which is a navy yard “ steady,” drags along for two years longer, ) 
and the steel is held exempt all that time. In the meantime, the n 
department buying it has used about two-thirds of it for purposes a 
other than repairs to the two ships named, while other depart- Oj 
ments in the yard have not been allowed to draw any of it. All 
this time the current appropriation of the bureau concerned has te 
not had to be taxed for the purchase of common commercial steel | fr 
for its department at the yard in question. Much better, says the m 
zealous and wide-awake head of the department, who engineered | m 
this matter, than letting that uncivil engineer across the street to 
have all “my” steel. Yes, Mr. Zealous, you have protected Ca 
your bureau all right, while the general storekeeper was trying to m 
protect the best interests of the service and Congress was trying co 
to protect the government, but what a mess of inefficiency and op 
useless expense it all makes. 
Another head of department, and he be indeed a man of genius, | by 
i requires a lot of sheet brass for manufacturing articles of ship’s tri 
li equipage. His purchase requisition for it requires the contractor qT 
i} to deliver it cut up in special slips or sizes, as needed for the fu 
articles into whose making it is to enter. This costs more in the 
| end than buying the same brass in commercial sizes and cutting it wi 


up in the yard as wanted. If, after the first of July, the others 
come around for his brass in the general store, he tells the general 
i storekeeper, or the commandant, in case the former is not friendly, 





. that the brass has been specially cut up at an expense, and on for 
account of the peculiar sizes, is specially adapted for making sh 
so and so. The stock is reserved, and perhaps some of those me 
peculiar sizes remain in the storehouse for ten years ing 
) Once upon another time a navy yard department drew from 

! store on June 28th an immense supply, comparatively speaking, of eve 

| a certain article it had purchased during the year. The “ object” ma 

| stated on the stub requisition drawing it from store was, “ care so, 
of ships in ordinary.””’ The general storekeeper returned the stub pec 
) requisition inviting attention to the fact that there were no ships of : 
| in ordinary at the yard at that time. Of course the general store- ex! 
keeper knew that the stub requisition was being used simply cau 
f as the means of transferring this big stock from the general store be 


i to the private, illegitimate store of the yard department, so that 
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no one else could get hold of it after June 30th. Well, the yard 
department regretted the clerical error and changed the “ object ” 
on the stub requisition to “ for repairs” on two vessels that had 
not yet reached the yard, and on which no surveys had been held, 
and for which it would have been impossible, therefore, to have 
opened an honest job order. 

A strange device reported to have been resorted to at times 
to circumvent the regulated law, but entirely different in character 
from those just mentioned, is agreement between heads of depart- 
ments not to touch each others stock, no matter how long it re- 
mains in store. Of course, such agreements have to be limited 
to the tour of duty of those entering into them. But this method 
can not be entirely effective, because there are always one or 
more yard departments who could never be got to make such a 
compact, for the reason that they have little to lose by the full 
operation of the law and much to gain. 

And so it goes. There is no use taking up space and time 
by giving more examples. The tricks, and they certainly are 
tricks, are various and numerous and being resorted to all the time. 
The humorous general storekeeper laughs, and he of the sorrow- 
ful mien weeps. 

Let us pass now to some important special subjects, connected 
with the everyday work of storekeeping, which need discussion. 


KEEPING UP THE STOCK. 

While the care of the stock in store, and the proper accounting 
for it, are most important duties, of the supplies department, that 
should never be neglected, all that the customers, the yard depart- 
ments and the ships in commission, interest themselves in is hav- 
ing their supplies in the quantity and at the time necessary. 

These requirements should be paramount at all times. When- 
ever there is no supply of an item to meet the demand a black 
mark is recorded against the general stores system, and properly 
so, because the yard departments and the ships can not be ex- 
pected to bother over determining whether or no it is the fault 
of an individual, and not really the system. When stock becomes 
exhausted, time should not be wasted in explanations as to the 
cause. Instead, the mental powers of the administration should 
be concentrated in determined effort to have no recurrence of the 


lapse. Ingenuity should be invoked towards discounting “ emer- 
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gencies.” Of course, in spite of all human effort, there will be 
times when there will be no supply to meet demand for certain 
items, but these times should be reduced to genuine emergencies, 
where all the foresight in the world would have been useless. 

To meet these all important requirements, it is necessary that 
the officers of the supply department take personal part in the 
work connected with keeping the stock up; not be content with 
saying do this, or that, or asking is this or that done, but help 
do things. Why should not officers have actual, active work in 
the details of this, their most important duty connected with 
storekeeping? Any one can sit at a mahogany desk and sign his 
name to invoices, bills of lading, letters written by someone else, 
requisitions, etc., but it is not every man who can keep the stock 
in a great navy storehouse in a manner that, on the whole, satis- 
fies his customers—the yard departments and the ships. That 
may require genius at times. We may have the best ships and 
perfection of discipline and esprit with the personnel, but when 
the battle comes and we do not know how to shoot, we will not be 
able to “ deliver the goods ” as the country expects. At our store- 
houses, if we deliver supplies in the quantity and at the time 
needed, the supplies department will have delivered the goods as 
the navy expects. But general failure, at this time of battle for 
us, would make our storehouse plant, with its studied organiza- 
tion, a government folly. 

A few words about the practical steps in keeping stocked up. 
As referred to in the white lead example (page 6), a low “ limit” 
should be established for each item carried in stock. There is a 
question as to what this limit ought to be. Experience has shown 
the writer that, on an average, a six months issue of an item is a 
wise limit. There are many items where a four months’ issue is a 
safe limit, and yet there are others, especially in the case of steel 
and iron material, where a year’s issue is not too safe. It takes 
a long time to buy even the commonest kind of commercial articles 
under the present purchase system, and in fixing the limit, a pos- 
sible rejection, and consequent replacement, must also be pro- 
vided against ; and after these calculations are made, a wide mar- 
gin of safety arbitrarily added on. 

After the limits have been established, through research and cal- 
culation, the task is not ended. The limits should always be 
watched, and when stock runs low, or becomes exhausted before 
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new delivery, new calculation should be made with a view to 
increasing the limit. It is a good storehouse rule to require the 
stock tally card and also the stock ledger sheet placed on the 
general storekeeper’s desk whenever an item of stock becomes ex- 
hausted. This will work great benefit where the general store- 
keeper, in every case, conducts a personal investigation, with a 
view to changing the limit, if necessary. The writer knows of but 
one general storehouse where this rule is in effect. There it works 
in the most admirable manner for efficiency, and is considered the 
only means by which the general storekeeper can keep in proper 
touch with the most important part of his business. 

The established limits should not only be written on the stock 
tally cards, as guides to the storemen, but also on the stock 
ledger sheets, so that the bookkeepers may act as a check, to some 
extent, on the storemen who post the tally cards. It might be well 
to explain here, for the benefit of some readers, that a stock tally 
card is a pasteboard slip kept with the item of stock it covers. 
On it are entered, in pencil, all the amounts of the item received 
or expended, a balance being struck after each entry; the last 
balance on a card always showing, therefore, the amount actually 
on hand in the storehouse. No prices are entered on the card. 
On the bottom of each card is written the limit of the item it rep- 
resents. The stock ledger sheet (loose leaf book system) is the 
ledger account of quantity and value, showing all receipts and 
expenditures in detail. It is kept by the bookkeepers, in the office, 
away from the stores. 

The limits should be made liberal enough to permit the limiting 
of requests on the Bureau of Supplies and Accounts for new 
stock to one each month. It is doubtful whether the Bureau 
could properly handle the business were requests sent in oftener 
from the navy yards. As balances reach the limits on the tally 
cards during the month, the fact should be reported, by the store- 
man who strikes the last balance on the card, to the head store- 
man. When the time arrives for the preparation of the monthly 
request on the Bureau of Supplies and Accounts, every tally card 
should be gone over by the storemen, as a check on the reports 
made during the month. The quantities to be asked for on the 
request can only be determined after careful study, and in this 
work the general storekeeper should again have a personal hand. 
In the cases of hundreds of articles, where the commercial supply 
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always promptly meets demand, a six months’ supply is sufficient 
to ask for. There are other articles of which, in order to obtain 
the benefit of the lowest price, it is well to buy more than a six 
months’ stock at a time. At one yard the practice of calling for 
an eight months’ supply of most of the articles carried under 
the naval supply fund has been found to work well. There are 
a few articles that turn over so quickly and are so easily purchased, 
at little risk of rejection after delivery, that a three or four months’ 
supply is sufficient to ask for. But as a general economic rule, 
the quantities on a request should not be below a six months’ 
supply. 

With the all embracing naval supply fund, under discussion, a 
reserve supply of certain very important articles, to be kept in 
stock against the emergency of sudden hostilities, could be man- 
aged within the fund. When the Department issues an order ina 
specific case, simply purchase the amount to be reserved, put it 
with the rest of the stock of the same item, and increase the ordi- 
nary limit on the stock tally card by the amount of the reserved 
stock. 


DELIVERIES OF SUPPLIES, BY CONTRACTORS, AT THE YARD. 


This matter is in a state of confusion, which has continued for 
a long time. There is no reason for its continuance; a simple 
direction from the Department would set things right. 

Some years ago, when there were few or no facilities for run- 
ning railway cars into the navy yards, contracts generally called 
for the delivery of purchased supplies at such place in the navy 
yard as the commandant might direct. That “ place ” was always 
indefinite, most contractors not knowing where it was until their 
wagons finished a weary beating from building to building. The 
writer recalls a case where the “place” was declared to be the 
floor of a gallery running around a room on the third floor of a 
storehouse. With the establishing of railway terminals in most 
of the yards, a new style of delivery was introduced, and, although 
“Where the commandant may direct” is not entirely gone from 
us, we now have “ Delivered alongside cars placed in the navy 
yard.” That is, the contractor delivering supplies by rail, must 
unload the cars in the yard. This is one of the strangest pieces 
of business the navy has ever been guilty of. A merchant in 
Omaha contracts to deliver supplies at an eastern yard. He ships 
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them consigned to the general storekeeper of the yard. The car 
is run into the yard, and the merchant way out in Omaha must ar- 
range with some firm of freight handlers in the east to go into 
the yard and take the goods off the car, although the railway 
track may run along the delivery door of the building in which 
the goods are to be stored. It would seldom cost the government 
more to take the articles, delivered by a contractor, from the car 
and place them in the building where they belonged than to pick 
them up from alongside the car. But be it more or less expense, 
it does not matter, for the government would get back what is paid 
out in handling, by the lower prices bid by merchants, when they 
realized that this most unbusinesslike practice of the navy was 
done away with. 

Readers not closely connected with this work may think 
imagination is playing a part here. But these are stern facts. It 
is believed general storekeepers now do not always insist on the 
pound of flesh, and unload many cars put in the yards; but in 
doing so they render themselves liable to be called to account, for 
the wording of the contracts is plain. 

Many examples from life could be given of the bad results to 
both government and the merchants of this wretched method of 
managing deliveries, but it is hard work to keep this paper from 
being so long and prosy that but a very few will read it. So the 
writer, in order to make his point clear, will give one example, 
but only one, and that will be the last marked case of the hundreds 
that have passed under his eye. One morning recently, he 
watched private teams trudging up a navy yard street bearing 
galvanized iron pipe from a car at a freight station a stone’s 
throw beyond the boundaries of the yard. The pipe was placed 
on the ground outside the door of the building where it was to 
be stored. The car was not run into the yard, for then the con- 
tractors would not only have had to pay the teamsters for dis- 
charging the car but also the railway company’s switching charges. 
A track ran within three feet of the door where the pipe was 
dumped. If the car had been run to this place, it would have been 
easier and cheaper for the general storekeeper’s men to have 
passed the pipe directly from the car to the racks that filled the 
building, than to pick it from the ground and store it. But the 
contractor had done his full duty, and, without the knowledge of 
the general Storekeeper, had corresponded with local teamsters, 
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always on the lookout for such business, and made arrangements 
for this queer delivery called for in the bond. 

On every printed schedule of supplies advertised for, in every 
contract, and in every open purchase order, there should appear 
something like the following : 

“ Deliveries at navy yards or stations must be made as follows, 
without expense to the government. If by truck, the articles will 
be delivered in the proper building of the yard, in such a manner 
that the doors of the receiving entrance may afterwards be closed. 
If by railway car, delivery will be considered complete by the 
placing of the loaded car in the yard. If by water, delivery will 
consist of placing the articles on the yard at the berth assigned 
to the carrying vessel.” 


INSPECTION OF PURCHASED SUPPLIES. 

The proper inspection of supplies, upon their delivery by the 
contractors, is an important factor in efficient and economical 
storekeeping. The navy yard board of inspection, as administered 
at present, makes a useless expense in our organization. This 
board, consisting of three officers, is supposed to pass on all deliv- 
eries; but it doesn’t. What does it do? Why, the members 
sign their names to the inspection calls, which are the authority 
of the general storekeeper for taking the supplies into store and 
paying the contractors for them. Why do these members gener- 
ally only sign their names? That is another story, too long to tell 
this time.* 

This much should be stated here: it is all important that some 
method be adopted at once by which it will be known by record, 
who actually make the inspections, for it is taken for granted that 
in every case some person looks at the supplies before the call is 
signed by the three members of the board. It is useless saying, 
“You have a Board of Inspection. Hold its members respon- 
sible,” or, “ You have the head of such and such department. Hold 
him responsible,” because, practically, you can not do it. And 
this, after all, is a very practical question. When supplies, after 
being passed and paid for, are found at variance with specifica- 
tions, the general storekeeper wants to know who the person 
was who stood up before, and in sight of the supplies, and de- 
clared them to be according to the specifications under which they 
were purchased. 


* See “ The Purchase System of the Navy,” by Pay Inspector Mudd, No. 
117, page 108, Proceepincs U. S. Nava Institute, March, 1906.—Ep1T0r 
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Not long ago the general storekeeper at one of our northern 
yards discovered that some pipe fittings of ordinary weight had 
been passed into store and paid for, where extra heavy fittings 
had been called for by the specifications, plainly typed on the in- 
spection call. He knew none of the three officers who signed the 
call had seen the fittings, except in the case of one, perhaps, who 
saw them in order to count them, not as an expert. He knew the 
head of the department that made the inspection had not seen 
them. He tried to learn who made the inspection. The Master 
Something was looked to by the head of department ; but didn’t. It 
was allowed that it might have been Hiram who did the inspect- 
ing, and someone else reckoned it was Rube who went down to 
the store that day. The department concerned, with Solomonian 
wisdom, sent in a stub requisition at once for the fittings, and they 
passed out of store as “extra heavy.” The general storekeeper 
was busy at that time and had to neglect something; so he 
neglected raising a row over this drop in the bucket. The majesty 
of his “ books ” had been upheld. 


Again, some alligator wrenches were delivered under contract 
and passed. The specifications called for a large size, No. 4, but 
the general storekeeper afterwards discovered that he had a lot of 
the smallest size, No. 1, on hand. No one remembered who had 
“looked at them.” 

And again, and lastly, an electrical mechanic was discovered, 
once upon a time, inspecting a large delivery of officers’ mess 
table ware. Now, if any of those plates or glasses had afterwards 
been found to be defective, who would have thought of looking in 
the electrical world of the yard for the inspector ? 

There ought to be an official record of those who actually do 
the inspecting under the calls. This could be kept by the receiv- 
ing clerks in the general store, who hold the supplies until in- 
spected. A certain general storekeeper would have opened such 
a book long ago had he not feared the board of inspection would 
misunderstand his action. Even the king of a retrograde mon- 
archy can be proud and sensitive, and insist on being considered 
as much of a great and good friend as the rest of the gang. 

Before leaving this important subject, so lightly touched upon, 
it will be well to mention a practice that is prevalent to a certain 
degree, mostly on account of the majority of inspections being 
made by workmen and others, not officers in the navy. That is, 
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inspecting and passing according to the ideas of the inspector on 
the subject, and not necessarily according to the specifications. A 
common sense latitude must always be allowed in the case of small 
and unimportant differences. But the waiving by the inspector 
of parts of specifications, or neglect to ascertain whether the re- 
quirements of certain intricate parts of specifications have been 
followed by the contractors, is to be soundly condemned, as 
dangerous to the government’s interests, and most unfair to the 
merchants competing. Specifications are prepared after much re- 
search and trouble by the bureaus of the Department, and they 
are seldom the work of but one mind, and it is not for any 
individual, afterwards, to set his opinion up against them, in the 
actual work of deciding whether supplies are to be passed or not, 


STANDARD SPECIFICATIONS. 

The navy has done well with standard specifications, but there 
is much of this slow and tedious work to do yet, involving much 
communication between the bureaus. But the good men and the 
proper men should keep at it. Clear, well thought-out specifica- 
tions are much more valuable than standard samples. It should 
be borne in mind in preparing specifications that the navy does 
not always need the highest grade, the most expensive kind of a 
certain article. There is too free a use of the term “ the best 
quality.” Uncle Sam wants to save money as well as the rest. 

Recently a remarkably wise change was made in the standard 
specifications for an important and much used article—wrought- 
iron pipe. For years the navy had been suffering under specifica- 
tions that insisted on having something that, in ninety per cent 
of the cases arising, it did not need, and which in every case the 
merchants did not want to give, and in many, could not. Fights 
and delays innumerable fill the history of this peaceful and ordi- 
nary article of commerce. There is one record where it took over 
a year from date of requisition to obtain delivery of an order. 
There is another instance where, after advertisement for three 
weeks over the broad land, the lowest bid for this standard speci- 
fications pipe was twice what the kind of pipe really wanted could 
be bought for at retail. There is also an instance in this history 
of wrought-iron pipe, as treated in the United States Navy, 
brought down to the good year 1906, where a well-intentioned 
merchant who blindly, or otherwise, entered into a contract to 
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furnish some of the pipe under the navy specifications, had the 
mills of the whole country closed to him, every iron master telling 
him that he did not want to bother, where he had to guarantee 
a percentage of elongation never called for in commercial life. 
Finally, during one of the merry little squabbles over pipe, when 
the best literary talent of several bureaus was busily turning 
out endorsements, someone asked why, when in ninety per cent 
of the cases all the navy wanted was the best and strongest quality 
of commercial pipe on the market, there were not two kinds of 
standard specifications, one for the superpipe and the other for just 
pipe. That question accomplished the desired result, and there are 
now two sets of specifications. Is it necessary for the writer to 
point out the things that were done by that stroke, and some other 
things? Very likely not. There may be dozens of such cases 
connected with standard specifications awaiting action. This little 
example is given to emphasize the need of continued work, but 
it might be read with certain other portions of the paper, to 
illustrate. 
SHIPMENTS. 


The shipping of supplies over the United States, and the rest 
of the world, is one of the important parts of the work done 
at a general store. It is fairly well managed at present; but 
there is room for improvement. One of the changes for the 
better, that have been made, occurred recently, when the Bureau 
of Supplies and Accounts was victorious in a long fight to have but 
one freight appropriation to cover the cost of all shipments made. 
The conditions that had existed for years, up to the time of this 
change, were fantastic in the extreme—something like the general 
stores system without a naval supply fund. The Bureau of Sup- 
plies and Accounts alone could authorize a shipment, and yet its 
cost had to be borne from the appropriation of the bureau having 
cognizance of the articles shipped. As the Bureau of Supplies 
and Accounts could not take a step, involving an expenditure from 
another bureau’s appropriation, without the consent of the bureau 
concerned, a truly opera bouffe situation existed, to again make 
the humorous laugh, and they of the sober mien, weep. When 
shipments were made, there had to be a separate bill of lading for 
each bureau’s goods, thus entailing unnecessary expense to the 
government, not only in freight charges, but in cost of clerical 
labor and stationery. Often, in making shipment abroad, to one of 
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our ships, there would be five separate sets of bills of lading, where 
one should have sufficed. We added to the gaiety of nations, and 
were the laughing stock of railway and steamship men, although 
they profited somewhat from our official foolishness. Yet it took 
years to bring about the change, some in the Department fighting 
it as if they were taking the last stand between freedom and 
perpetual servitude. But we are there at last. This is mentioned 
now, only as bearing closely in style on the important change in 
regard to the naval supply fund recommended in this paper. 

With the one appropriation, styled “ Freight,” the reform was 
not complete, one little thorn being left to prick quite often. 
Charges for shipments made by express were left to be paid for 
from the appropriations of the bureaus concerned. Why? The 
writer does not know. Recently, a general storekeeper had on his 
desk an order from a certain bureau not to incur any expense on 
account of express shipments of supplies under its cognizance, 
without its specific permission in each case; another paper from 
the head of a yard department cautioning the general storekeeper 
not to make a certain shipment by express, for the reason that a 
letter had been received from the bureau he represented directing 
that no liability against its contingent appropriation (from which 
express charges were payable) should be incurred without its 
sanction; and a third paper, from the Bureau of Supplies and 
Accounts, the sole director of shipments, authorizing the general 
storekeeper to send shipments by express whenever he deemed it 
expedient to do so, without previous reference for permission. 
The appropriation acts could easily be so worded as to permit the 
bureaus to still use their own appropriations for paying express 
charges on books, papers, and packages, not coming under the 
Bureau of Supplies and Accounts shipping authority, and at the 
same time have express charges on supplies shipped under the 
direction of the Bureau of Supplies and Accounts paid from the 
general appropriation, freight. 

The general storekeeper should be ever on the alert to get the 
lowest rates in making shipments, taking advantage of all the 
customs of getting lump rates on mixed goods, car load rates, 
short haul competition, water carriage, etc. A neat sum of money 
can be saved to the government in the year by close attention to 
this matter. And freight bills rendered for settlement should 
undergo intelligent examination as to classification and rates, before 
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public bills covering are prepared. At times there is a tendency to 
take it for granted that the rich and generous railway and steam- 
ship companies will not take advantage of Uncle Sam. 

As before stated, navy freight is moved under specific orders by 
the Bureau of Supplies and Accounts. But those documents are 
too often of the nature of permissions instead of orders. They 
should always be orders in the strictest sense, and if, upon the re- 
ceipt of one by the general storekeeper, it is found impossible to 
obey it in full or in part, the Bureau should be notified at once. 
In no other way can the matter be handled with the business- 
like celerity that the interests involved generally demand. There 
is damaging slackness now in this regard, and the immediate taut- 
ening of the lines is demanded for efficiency’s sake. If it is con- 
sidered necessary to have a general permission at a yard to make 
shipments from time to time, over an indefinite period, of an 
article, when ready in the required quantities, grant permission in 
the form of a letter, and cover each shipment as made (to satisfy 
the requirements of the Treasury Department) by an open con- 
tract requisition, or, as suggested to the writer lately, by a form of 
shipment order issued by the general storekeeper in the name of 
the Bureau of Supplies and Accounts, as transportation requests 
are now issued in the name of the Bureau of Navigation. 

One of the large yards is, to an extent, a supply depot for 
some of the smaller yards, so far as naval supply fund stores 
are concerned. When a naval supply fund request is received 
at the Bureau of Supplies and Accounts from one of the small 
yards, certain items generally carried at the supply yard are 
checked off, to constitute a shipment order. The remaining items 
are advertised. The Bureau not having a detailed stock list 
at hand, can not always select accurately the items to be 
shipped from the supply yard. In nearly every shipment order of 
size thus received at the supply yard, there are a number, some- 
times a large number, of items that are not on hand, some 
even being items that are not habitually carried in naval supply 
fund stock at the supply yard. The proper proceeding is an im- 
mediate reply by the general storekeeper of the supply yard to the 
Bureau’s order, informing it that in respect to certain named 
items, the order can not be obeyed ; and then, for the Bureau to 
advertise those items at once. But such is far from the practice. 

There is a case on record where a general storekeeper sent in 
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a request in December for some naval supply fund stock. He 
promptly received notice that certain items of the request would 
be shipped from the big supply yard. Time went on, and brought 
some of the articles, but in the May following, beyond the time 
that it would have taken to purchase under advertisement and 
formal contract, there were many important items not yet received 
under the shipment order. An inquiry was sent to the supply 
yard. Answer came that the items still due would be shipped as 
soon as received into store. In the last days of August, eight 
months after the request had been forwarded, the general store- 
keeper of the smaller yard received official notice that the items 
still due, twenty-five in number, from the supply yard, would not 
be furnished, for the reason that they were not carried in naval 
supply fund stock at that yard, and that if he still wanted them he 
should require for them again on his next monthly request. 
Wrong! No general storekeeper can successfully keep up the 
naval supply fund stock with the uncertainty that this practice 
creates. This work should be carried on with the certainty and 
uniformity of the swinging pendulum. 

A general storekeeper, once upon a time, made a naval supply 
fund request for 2,000 gallons of oil for ships’ engines. He re- 
ceived word it would be supplied from another yard. One year 
after he had sent in his request he received the first consignment, 
1,000 gallons. He has not yet received the remainder. Several 
inquiries were made of the supply yard, and each time word came 
back that there had been repeated rejections of deliveries, but that 
likely some would be shipped soon. In the meantime, at the 


smaller yard, oil was being purchased under yard department | 


requisitions. Can anyone imagine that the officers of that small 
yard will ever again depend upon naval supply fund for lubricating 
oil? So comes a little loss of respect for the best system of 
general storekeeping that can be devised with the present day 
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facilities. When the general storekeeper of the supply yard te | 
ceived the shipment order for the oil he should immediately have | 


informed the Bureau of Supplies and Accounts that it was not 
in stock, or in stock to spare, and the bureau then should have 
advertised it, for delivery at the yard requiring it. Articles due to 


come in at the supply yards under contract should not be mort | 


gaged by shipment orders for the smaller yards. What is the use 
of always being behind? If articles are not actually in stock a 
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a supply yard, at a time the smaller yard sends in a request for 
them, they should be advertised for delivery at the yard requiring 
them, and the incoming supplies at the supply yard kept to meet 
future demands. 

This weak point is dwelt upon for the reason that it indicates 
a disease that must be eradicated before it spreads and actually 
takes the life from the system. Invoices may be delayed and 
officers of ships may growl. That is bad, but not at all dangerous 
to the life of a naval general storekeeping system. But administer 
the system in such a way that no general storekeeper can maintain 
his stock of general stores, even after the keenest foresight and 
painstaking calculation, and we are at the beginning of the end, 
just as the little thread of water sneaking in through the massive 
Dutch dyke, may be the beginning of mighty destruction. Let us, 
without delay, dam this fault. 


SURVEYS. 

About seven years ago many changes for the better were made 
in the regulations concerning surveys on material and supplies. 
But there is still room for improvement in this irksome work con- 
nected with the supplies department. 

At present, if a tin dish pan is worn out on a ship lying at a 
navy yard, the head of department concerned, on board the ship, 
asks for a survey, and the commandant has the pan formally 
examined and reported upon by a survey officer. If it is worth- 
less it is turned into store at the yard. The general storekeeper 
gets it in a few days, and he then asks for a second survey. Again 
the commandant has that tin pan formally examined and reported 
on, likely by the officer who made the first report. The recom- 
mendation now is that it be thrown on the dump, where it duly 
lands, after a few more stiff formalities. A slight change in the 
regulations would do away with this nonsense, make more little 
bits of economy, and further efficiency. 

One of the most unwieldly pieces of survey work is that on the 
outfit turned into store from a ship placed out of commission. 
Under the regulations every item of the hundreds turned in, by 
the five departments on board, must be surveyed. This involves 
the issue of volumes, by the general storekeeper, written out on 
the bulky survey forms, three volumes (triplicate calls being re- 
quired) for each department, making fifteen books in all for each 
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ship placed out of commission. The entries required to be made 
in the numerous columns of these survey forms run easily into 
thousands,—tens of thousands. Think of the clerical work alone! 
It was recently suggested to the writer that the regulations be 
amended, so that the general storekeeper would have to call 
survey only on articles he deems unfit to go back into active stock 
for issue. The idea is in the right direction, and could be ap- 
plied partly, as suggested, but, as a whole, it goes too far. While 
the general storekeeper would be a safe judge, ordinarily, as to 
whether articles of “ supplies” so turned into store were fit or 
not, for active stock, it would not do to intrust him with the de- 
ciding power in the case of many technical articles of “ equipage.” 
A reform along the lines of the suggestion would be to change 
the regulations so that after the outfit of a ship placed out of com- 
mission was received into store, the general storekeeper would 
furnish each head of department concerned with one of the copies 
of the ship’s invoice of stores coming under his cognizance; 
these invoices then to be placed in the hands of competent persons, 
who would examine the articles covered and check off the items 
that are fit to be returned to active stock. The general store- 
keeper, upon receiving back the invoices, would request a survey 
only on the items not checked. This reform is urged. 
Another point, small, but important on account of its exposition 
of neglect in small matters, which bunched together, mean much 
waste of public money. The official form upon which surveys are 
requested by the general storekeeper, is 2 feet by 114 feet in 
dimensions—rather a massive piece of paper. The quality of the 
paper used is expensive, being heavy and strong on account of 
the handling a survey request is bound to get. We have had this 
form, and no other, in use for years. There is room on one 
sheet for 38 one-line items. The writer finds that for twelve 
months recently, at one of our yards, of the total number of survey 
requests made, 66 per cent did not occupy a half page of one sheet, 


and of this 66 per cent, two-thirds were not more than four lines | 


And yet in each case, three of these ponderous forms, 24 inches 


by 18 inches, were used in making the request. We should have / 


a form not larger than half the size of the present blank. Thos 
who have much to do with survey work will appreciate that this 
bad point is not too insignificant for mention. 
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Books, REcorDs, AND RETURNS. 

The bookkeeping and accounting in a general storekeeper’s 
ofice are simple affairs, in spite of what may generally be thought. 
There are tally cards, of quantities, kept with the stock; stock 
ledgers, showing quantities and values, kept by the bookkeepers ; 
a book of receipts, showing total value of each invoice of stores, 
from whatever source; a book of expenditures, showing total 
values only ; and a quarterly balance statement, a compact return 
of the value of the supplies on hand, made to the Bureau of 
Supplies and Accounts, and compiled from the books of receipts 
and expenditures. Accompanying the balance sheet, just men- 
tioned, are vouchers, amounting in the aggregate to the total 
amount shown on the return as having been received and ex- 
pended during the quarter covered. At the same time, an im- 
portant statement is rendered to the bureau showing the object 
of the expenditures during the quarter. Then there are numerous, 
yet simple records concerning the business of contracts, open 
market purchases, shipments, ships’ requisitions, etc. But all of 
this necessitates thousands of papers and a large amount of clerical 
work. 

Aside from the matters specifically mentioned in this paper, the 
writer is not prepared to criticise adversely any of the important 
papers or books thus kept. In this direction there has been 
no handicap or unwise law or regulation, and the methods now 
in force are the result of the best mental effort on the part of those 
pay officers who for years have been intimately associated with 
the general stores work. But in spite of all that has been done in 
this line by those most skilled, there is not the slightest doubt in 
the writer’s mind that, with some concrete incentive (see page 43), 
many corners would be rounded off and many short cuts hewn 
out in the mass of “ paper work ;” and many times the old hands 
at this work of construction and repair, would rub their eyes 
and exclaim, “ Why was that not thought of before?” as they read 
where some $2.50 clerk works his brain beyond where theirs had 
Stopped years before. 


INVOICES. 
The question of the invoices, covering supplies issued to ships, 
is One of direct interest to many in the service. There has been 
growling on this subject. The situation has been gradually im- 
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proving, however, owing to the establishment of an organization 
in the clerical work of the general storekeeper’s office. It is be- 
lieved that now there is no delay worth speaking of in forwarding 
invoices covering supplies that are on the general storekeeper’s 
books at the time of issue. There still remains one old and im- 
portant cause of delay, that not only has not been eradicated dur- 
ing years of protest, but has scarcely been alleviated ; that is the 
delay of yard departments in furnishing the general storekeeper 
with manufacture invoices of articles made in the yard, and issued 
to ships. The questions pertaining to yard shop work, in which 
the general storekeeper is interested, can not be entered into here, 
Suffice it to state that there is no excuse for this delay. There 
is a defined limit to the Bureau of Supplies and Accounts authority 
here. The Secretary has taken hold of the matter a few times, 
in individual cases, but to that busy man it was no doubt a dry, 
if not impossible subject. If the chiefs of the manufacturing 
bureaus would take an active hand in upholding the regulations 
on this subject, there would no doubt be improvement almost to 
the extent of satisfaction. As long as the general storekeeper 
is without the prices from the manufacturing departments, he can 
not, except in the cases of common articles of which he always 
has a supply on hand, furnish the invoices to the ships. 


CORRESPONDENCE. 


It is believed more correspondence passes through the general 
storekeeper’s office than any other point in a yard, and it is likely 
the Bureau of Supplies and Accounts leads in this respect at the 
Department. It is therefore fitting in this article to touch upon 
some defects in handling correspondence. 

There are too many formal slip endorsements. In three-quarters 
of the cases, an office stamp, with date, placed on the back of a 
paper would suffice. What is generally wanted is something to 
show the commanding authority that the letter or order has been 
received. It is unnecessary to state that the order will be obeyed 
or that the letter has been read. 

There is too much time and material wasted over “ sir,” “ gentle- 
men,” “ very respectfully,” “ have the honor,” etc. A request of 
a statement couched in plain, businesslike English is polite. A 
spirit of deference should be taken for granted where it is neces 
sary. There was a time, and not so long ago, when, in closing 4 
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letter to a superior officer, we wrote, “I am, sir, very respectfully, 
your most obedient servant.” But we have been traveling along 
the road of sense in public affairs, and we now, at the longest, 
write “very respectfully” before our signatures. Let us go 
further in the elimination of the superfluous. 

All public correspondence should be conducted in a uniform 
manner, with paper of the same quality and printing of the same 
style, the only difference being the distinguishing name of the 
executive department and the office of the department. The letter 
head should show from what office the epistle emanates and to 
whom it is directed. Immediately after the last word of the typed 
communication under the letter head should be written the initials 
of the head of the office or an authorized subordinate, or a small 
seal punched. Something like the following is suggested: 


PuBLICc BUSINESS. Navy DEPAKTMENT. 
(The Bureau of.............. f 
..Supplies and Accounts...... The General Storekeeper, 


To4 From 
ps ececescceccs eoee eeoeeseccs Mare Island. 


No. 2671. Enclosures 1, Aug. 6,190 6. 


Stub requisition No. 3, for-naval supply fund stores, for use in maintenance 
of the general store, is forwarded herewith, with request for approval. 
4. 3. C 


f 


; Commandant’s stamp. } 
\ 
Another example : 
PuBLic BusINEss Navy DEPARTMENT 
{The Commandant, ........... (The Bureau of Supplies 
Tod °°" Navy Yard,.......... — and Accounts, 
bees ses ce PA atsawaws } Navy Department, 
eecces [tte edee sedan Washington. 
18212 . 
0. | 21567 Enclosures Aug. 4, 1906. 


Hereafter, in filling in amounts passed or rejected on inspection calls, 
duplication by carbon paper will be resorted to, to insure the same amounts 
appearing on all copies of a call. X. Y. Z. 
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Every day the general storekeeper receives letters from mer- 
chants that are not signed, the name of the firm being typed in. 
There is no doubting the genuineness of these documents, and on 
them most important action, involving dollars and cents, is often 
taken, with no hesitation whatsoever. At one of our yards the 
general storekeeper has for some time past had his name and 
rank typed in at the end of letters to merchants not sent through 
official channels, in lieu of his signature. He has on office rule 
that such letters must bear his initial before being press copied. 
He even contemplates ending such letters with “ The General 
Storekeeper ” instead of name, rank, and the designation of gen- 
eral storekeeper. The name and rank of the general storekeeper 
are of no importance in correspondence with the commercial 
world. 

Much time is wasted in briefing letters on the back. The 
regulations call for official letters to be folded and endorsed on 
the back with name of station or ship, date, writer’s name and 
rank, and a brief of the subject. This backing is useless in many 
of the filing systems in the offices of the naval establishment. 
Would it not, therefore, be wise to have the briefing done in the 
office where the letter is filed ? Certainly it would be economy in ad- 
ministration, taking the service as a whole. It is noticed that 
letters emanating from the bureaus of the Department are not 
backed, although those offices are not exempted by the regula- 
tions. 

The system of filing letters flat, without folding, is now in use 
throughout the commercial world. It is also in use in many of 
the offices in our navy yards. It is only a question of time when 
it will be adopted for the entire public service. Anyone can appre- 
ciate what a time-saving flat filing makes over the method of 
keeping letters folded and stuffed away in unhandy file boxes. 

Much paper is wasted in our correspondence. The regulation 
letter sheet is 8 inches by 1014 inches. The general storekeeper 
at one yard has for over a year been using in his direct corres 
pondence with merchants a letter sheet of half this size, and has 
found that it answers in ninety per cent of the letters he writes. 
This abbreviating of letter paper is common among business men, 
and is most sensible. We could, in addition to the present letter 
sheet, adopt one two-thirds the length, to be used for short letters. 
That would admit of one fold of the regulation width. 
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TRANSPORTATION OF ENLISTED MEN. 


The general storekeeper furnishes transportation to enlisted 
men changing station. This work, involving the disbursement of 
money, is foreign to his other duties. It is also illegal, as the 
general storekeeper is not a disbursement officer and makes no 
return of the money he thus handles. The cash he needs he 
“borrows ” from the paymaster of the yard, and, after a strange 
interchange, cancellation, and substitution of money receipts, that 
makes even a paymaster dizzy at times, he pays it back at the 
end of the month in the form of a public bill for the total amount, 
made out in favor of the paymaster of the yard. This transporta- 
tion business, with its paraphernalia of request books, schedules, 
reports, orders, countermands, etc., should be tranferred to the 
paymaster of the yard, who has plenty of time to look after it, 
and who is as accessible as the general storekeeper. The general 
storekeeper needs all his time and that of his clerks for matters 
pertaining to supplies. 


BUILDINGS FOR THE STORAGE OF SUPPLIES. 

Some of the yards are in great need of modern storehouse facil- 
ities, especially those at Boston and Norfolk. Money in this direc- 
tion will be wisely spent. Large sums have been wasted, so far 
as conditions in sight indicate, during the past ten years, on build- 
ings for the various bureaus, including that of Supplies and Ac- 
counts, at useless naval stations, while Norfolk and Boston have 
been neglected in storehouse matters. And at other yards, where 
there are modern main buildings, there is lack of outlying storage 
places, for classes of material that should not be kept in the main 
buildings. These wants affect perceptibly the efficiency of the 
supplies department. 


Tue Civic Force oF THE GENERAL STORE. 

The force of clerks and others connected with the general store 
at navy yards is apparently sufficient in numbers, but is under- 
paid. With a few isolated exceptions the highest pay given is 
$1200 per annum, and there are very few such positions. Two 
dollars and forty-eight cents per diem is too common, and pro- 
motion from that grade does not occur often. We lose many 
good men each year, after the trouble and expense of educating 
them, by their passing to positions in other executive departments 
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of the government that pay more than the Navy Department, 
This drain of useful material and the entering in its place of the 
raw, affect in a marked degree the efficiency of the supplies de- 
partment. It is not only the loss of good and promising men, but 
it is also the damaging effect of unstability in the offices. 
There should be a system of increase of pay through length of 
honorable service. However low the percentage of increase, it 
would prove an incentive to many to remain, to do good work and 
behave themselves. Sooner or later, and the sooner the better, 
we must adopt a system of old age pensions for our civil servants, 

Some years ago, the Bureau of Supplies and Accounts, with the 
approval of the Secretary of the Navy, issued a manual for the use 
of the employes of the general stores. This, covering, to an extent, 
a long felt want, was an economical step in administration. But 
the book, however useful, was the work of but one mind. Al 
though still in constant use at the storehouses, the time has come 
for its revision, owing to many changes in laws and regulations 
since its issue, and perhaps, for its enlargement, owing to the 
fact, as stated before, of its being the work of but one officer. 
The old book should be put in the hands of experts, and from it 
should be produced an all-embracing manual to date. The scheme 
of a printed detailed guide to every step taken in the day’s work 
at a general store, at the elbow of every employe, should not be 
allowed to die with the passing of the present book. At one of 
our storehouses the writer has noticed that the edges of every 
copy of this manual indicate constant reference to its pages. There 
is no doubt it is useful. Let us make it more so. 

Before the publication of the general manual, an experimental 
one was issued by the general storekeeper’s office at the New York 
navy yard, for use at that yard only. On the front page of the 
book appear the following words of advice to the civil force: 

“Be as honest in the daily measure of work you give the 
government as you would want to be considered in your private 
life by those among whom you live; be thorough in all the work 
you perform, be it small or large in quantity, be it important or 
not in character, remembering that no excuse should ever be ac 
cepted for lack of thoroughness; and, above all things, be re 
sourceful, for a manual could not be written that would cover 
all the ground that has to be trod during the work days at the 
general storekeeper’s.” 
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These words, if followed strictly by all in the civil service, would 
give our government the most useful body of public servants in 
the world. Let us help weak human nature to live up to this 
exortation, by making certain to the clerks some reward, if they 
do their full duty, all the time. 


Pusiic SERVICE Economy. 


It is poor business on the part of the government cutting down 
expenses by ignorantly shaving the estimates of its trained officials, 
thus publicly announcing its unbelief in their statements, and 
having it understood that there is an established distrust, on the 
part of the alloting power, of a// estimates. Close scrutiny always, 
but not this. Such unwise action sometimes hits the nail on the 
head, but much oftener causes additional expense. Better that 
intelligent energy be used in another direction. The writer will 
take the liberty of hinting at a method, the mention of which will 
not be inappropriate, as the general stores system of the navy 
would be certain to profit by its application. 

Establish a government system of awards or prizes for im- 
provements resulting in public service economy. Have three 
grades. First, a grand prize of $1000, to be known as The Grand 
Prize, U. S. Public Service Economy. This to be awarded for 
marked improvements in methods of public work of any character, 
that, if applied, would result in permanent economy, and by which 
more than one executive department, or bureau or office not con- 
nected with an executive department, might benefit. Second, a 
prize of $200, to be known as Second Prize, U. S. Public Service 
Economy. This to be awarded for any marked improvement by 
which but one executive department, or separate bureau or office 
might benefit, or for an improvement not so marked as warranting 
a grand prize, but by which more than one executive department 
or separate bureau or office might benefit. Third, an award of 
$25, to be known as U. S. Public Service Economy Award. This 
prize to be given to anyone making an improvement which, in 
point of importance, would not be placed under the first two 
classes, but which would result in permanent economy in public 
work, 

The final awarding of these prizes to be made by a national com- 
mission, or board, to be composed of persons selected from the 
Public service by the President. So far as the Navy Department 
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would be concerned, the following is suggested as a plan of the 
machinery for operating the award scheme. At each navy yard, 
station, etc., have a permanently organized board of from two to 
three members, the commandant or senior officer being one, to be 
known as the Public Service Economy Board, such and such a 
yard. Anyone in government service at the yard to have the 
privilege of submitting at any time to the board a suggestion for 
economy in public work. If, in the opinion of the board, a sug- 


gestion would result in permanent economy, if applied, the sug- | 
gestion to be forwarded to the Secretary of the Navy, witha | 


recommendation as to which prize should be awarded. But be 
fore this final action, the papers in the case to be submitted to each 
head of department at the yard, and to the surgeon and paymaster 
of the yard and the commanding officer of the marine barracks, 
for any comment they may choose to make, these comments to 
form part of the case sent to Washington. If the board forms an 
unfavorable opinion of a suggestion submitted, it be not sent to 
the Department, unless the person interested requests it. 

At the Navy Department have a permanently organized board 
of from two to three persons, to be known as the Public Service 
Economy Board, Navy Department. All suggestions received 
from yards, etc., after being submitted to each bureau, the judge 
advocate general, and the commandant of the marine corps for 
comment, to be reviewed by this board. If suggestion is approved, 
forward, with all papers, to the Public Service Economy Commis- 
sion, with a recommendation as to the class of prize to bh 
awarded. If this board of review thinks unfavorably of a sug- 
gestion, it be not forwarded to the national commission, unless the 
person interested requests it. The action of the commission on 
a suggestion to be final and beyond the power of review. 

The names of prize winners to be publicly posted, directly after 
award is made, at the places where they work; quarterly, in de 
partmental circulars; and annually, in the report of the commis 
sion to the President. 


All employes of the government, from the President down t0 
the humblest rating, to be eligible for prizes. 

In illustration of what detail this scheme of awards would em 
brace, let us suppose it in operation. A clerk from the general 
store at a navy yard comes before the yard board with the follow 
ing statement : 
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ut 


“Here is an official form that I use constantly in sending 
contractors certain necessary information. You will notice that 
there is a great deal of printed matter, with blank spaces scattered 
throughout, to be filled in by typing. It takes me two minutes 
and a half to type in one of these forms. I have drawn up a 
new style of form that will convey exactly the same information 
to the contractors. It takes me two minutes to fill in the new 
form. I have calculated that 12,000 of these forms are sent out 
annually from the various general storekeeper’s offices. Mine will 
save one-fifth of the clerical time now put in on the one in use. 
For example, consider that clerks throughout the service, handling 
these forms, work with the same speed on the typewriter. A half 
minute saved on each 12,000 papers would amount in a year to 
about fifteen clerical days, which at the pay I am receiving, $2.48, 
is worth to the government $37.20.” 

The board proceeds to investigate these statements and finds 
them true ; also finds, after the suggestion has been passed through 
the departments and offices of the yard, that the changes made 
in the form do not conflict with any laws, regulations or estab- 
lished customs, or with the economy of any office. The award 
of $25 finally made to the clerk for his improvement is more than 
balanced by the first years’ saving to the government. 

Another clerk comes before the board with the following: 

“T have here a form for a notice that I send out constantly in 
my day’s work. This notice is not needed and should be abolished, 
for the reason that the offices to which it is sent already have on 
hand the same information, only in a different shape.” 

He then explains in detail. The board investigates and finds 
everything as stated; and this clerk also receives the honorable 
award of $25 for having been the means of abolishing a paper 
that the government has wasted hundreds of clerical hours over 
for many years, and which had become such a matter of uninter- 
esting routine, that it had drawn no particular thought to it, 
until our clerk, with the incentive of public honorable notice and a 
little cash bonus, with which to buy Christmas presents, began to 
look around to see how he could economize in the work of his 
desk. 

The writer would like to see Congress try this plan. He will 
prophecy that if allowed to run for two years it would not be 


abolished. 
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AN APPEAL. 


The writer makes a plea for harmony in the work towards a 
better general stores system ; for all to look at the matter earnestly 
with a business eye. Each bureau has enough of its own technical 
work to keep it busy all the time, without trying to hold on to the 
bartering and storekeeping. When a bureau does this, it is un- 
patriotic, as it surely increases the expense of running the De- 
partment. The human weakness of wanting to appear as the 
directing power in large purchases,—the seeking for self-ag- 
grandizement before the great people of the commercial world, 
is perhaps at the bottom of much of this tenacious holding on. 
To a judge, say the Secretary of the Navy, the insistence of a 
bureau to do work properly belonging to the Bureau of Supplies 
and Accounts, or of duplicating the work of that bureau, must 
mean one of two things; either the Bureau of Supplies and Ac- 
counts is not performing its duties as intended by the laws and 
regulations, or there is not as much reason for the existence 
of the other bureau as it might claim. Purchasing supplies di- 
rectly from the commercial world, under the bureau appropria- 
tions causes the bureaus to appear more prominently before the 
merchants than if the supplies were carried under the naval supply 
fund. This may cause opposition to the reform proposed. But 
each to his last. 

Friction is a great foe to efficiency—to economic administra- 
tion. A smart officer, with an uncompromising dispositon, in the 
position of head of department, is often more of a menace to the 
efficiency of the yard than one much less brilliant but possessing 
some wisdom, for the former is a breeder of discord; and good 
work and discord have never occupied the same place at the same 
time. There should be no fighting without just cause. If there 
is cause, the fighting should not consist of attacks made in the 
back, in the privacy of the superior’s office, or in a committee 
room. It should be with the weapon of open assertion, sanctioned, 
and even compelled by regulation. A healthier spirit would pre- 
vail, and there would be little soil where deceit, malice and slander 
could be cultivated. Under a system of “ having it out” in the 
open the parts where the friction takes place would no longer 
be hidden from the master machinist, the Secretary of the Navy. 
He could then go straight to the spot with his tools and fix 
things,—or people. 
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If someone would concoct a potion that would cast out greed, 
malice, envy, and uncharitableness from official life, and put the 
price of it, say at $6,000,000, Congress would make a better in- 
yestment in the purchase of it for the navy than by appropriating 
a similar sum for the monster battleship now being discussed, war 
or no war. Sometimes, in the turmoil of our doing things or 
trying to do them, one might, barring the scenery and such, 
imagine himself transported back to the middle ages of romance, 
with the swaggering men-at-arms, the sneaking courtiers, the 
jesters, yea, the hired ruffians, the king, the royal closet, and 
lastly, the axe and the block. Perhaps a reader will ask, “ What 
are you aiming at? Trying to stop the planets in their course? 
For you have simply been referring to ordinary human nature as 
it has existed since man came and will exist ’till man passes.” No, 
the writer has been referring to the human element of the United 
States Navy, which is the best aggregation of men in the world. 
The student of philosophy should not apply his ordinary deduc- 
tions here. The aggregate power within us can place and main- 
tain us, as an organized force, on a plain to which the philosopher 
would have to make a special ascent. 

The writer is not trying to instruct for the pleasure of telling 
what he knows that others do not. If we had a clearing house 
of knowledge in the navy very few would be left insolvent— 
there are not many fools among us. He is only pleading with his 
brothers to help make things better, and he believes a paper like 
this will do some good, at least among the earnest men. 

Too often our efforts are expended against each other, as in a 
tug of war ; and the navy profits nothing, so far as final results are 
concerned. Let us trample down some of the greed and forget 
stale prejudice, and, 

“With a long pull, and a strong pull, 
And a pull all together,” 


do things for the navy as a whole. 
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BATTLE REHEARSALS. 
A FEW THOUGHTS ON OUR NEXT STEP IN FLEET-GUNNERY. 
“E Pluribus Unum.” 
By LiEUTENANT-COMMANDER YATES STIRLING, U. S. Navy. 


The question “ are we training our navy to fight battles?” has 
been asked frequently by officers of each other and the answers 
to this inquiry have been “ yes” or “no,” depending upon the 
particular officer’s degree of optimism. The importance of the 
true answer to this question needs not to be urged. All in the 
service realize this and some are striving to bring about a state of 
affairs wherein we can safely say, when we are asked this ques- 
tion, “ yes, we are training our navy to fight battles.” 

The day of single-ship engagements is passed, and our answer 
will convey with it the meaning that our ships are being trained 
to fight together ; that the training not only perfects the ship but 
crystallizes the team work which is necessary to fight a number 
of vessels as a unit. 

The belief that this question, if asked to-day, would receive but 
few unqualified “ yeas,” has given the writer his impetus to set 
forth a few ideas, and some remedies, to be applied to our present 
system which he claims will produce the result sought. These 
ideas are conclusive in the mind of the writer, but he hesitates to 
believe that the reader will take his views as axioms unless he can 
set forth logically the reasons for each. This, to the struggling 
would-be essayist, is not easy, and he begs the indulgence of those 
who will wade through his poorly-constructed arguments. 

The training of the fleet to fight and win a battle against an 
enemy's fleet is the object in mind. All training must of neces- 


4 














50 BATTLE REHEARSALS. 


sity lead up to this grand achievement. That most of our present 
training is in the right direction is conceded without question, but 
he submits that it stops short of the real objective. Ships are 
trained to fight their guns singly, and maneuver together. The 
writer’s desire is to combine the two and thereby work our per- 
sonnel and materiel up to the knowledge and power to do what 
the country will demand of it in case of war—fight and win a 
fleet-action. 

The unit of the fleet is the ship. With this unit we must begin 
our training in order that it may be able to perform its duty in the 
fleet. The most important part of a battleship’s training is to fire 
her guns to hit. The present system is logical and has few, if 
any, critics. Eventually, it is claimed, our ships will each be 
given a battle-practice at unknown long ranges, firing all guns 
during the same time interval. Upon the completion of sucha 
»ractice, a ship making a high percentage of hits may be consid- 
ered creditably trained to fight a single-ship engagement; but she 
has not been trained sufficiently to fight in a fleet action. 

A simple analogy may be taken of a troupe of all star actors. 
If they should have the temerity to attempt to produce a difficult 
play without a single rehearsal, I am sure the public would not 
forgive them the loss of their money, even if individually they 
were each excellent actors. And even here the ship has the big 
end of the analogy, for the actors have at least played before 
but the ship never has—wars being luckily less frequent than 
theatricals. 





THE VALUE OF REHEARSALS. 


Rehearsing a battle is by no means simple. Many minor things 
must be done before the dress rehearsal is possible. These I have 
called the small rehearsals, and they will consist in trying outa 
quick and sure system of signals, and the simple maneuvering of 
the fleet. After a certain degree of proficiency in the small 
rehearsals, then the battle rehearsal by ships, then by divisions, 
squadrons, and, finally, by the fleet. The value of a rehearsal 
in all other games of skill—base-ball, foot-ball, theatricals—the 
reader will readily acknowledge. Wherein does our game of 
skill differ from others. By frequent rehearsals, we can # 
perfect ourselves in our art, that when the day comes to fight we 
can do it like veterans; each familiar pitfall will be seen in time 











a ee ee 


eee ue 


eee et et 


and ca 
duty rt 
the ene 
hands 1 


Signe 
battle, 1 
There ¢ 
signals. 
color is 
effects ¢ 
distingu: 
impossib 
must ch 
present. 
lacks ; th 
they do | 
and if st 
mean, ho 
rightful 
high deg 
signals, t! 
impossib] 
to shapes, 
be easily 
nations t 
glance wi 

Maneuz 
should be 
each office 
his ship y 
protect the 
There sho 
duty in a 
are to be 
Maneuvers 
should not 
consorts, 
Position, al 








BATTLE REHEARSALS. 51 


and carefully avoided ; familiarity with our tools will make our 
duty run as smoothly as running water, and the interference by 
the enemy’s bursting shell will be minimized, for our minds and 
hands will work automatically. 


THE SMALL REHEARSALS. 


Signals—We all believe that flags will be untrustworthy in 
battle, then why not discard them for battle signals at once? 
There are many disadvantages well known in the use of flag 
signals. The principal ones may be mentioned in passing: The 
color is misleading on account of the tricks of the sun on bunting ; 
effects of wind, bunting end on is difficult if not impossible to 
distinguish ; fouling, probably the most frequent. All know the 
impossibility of reading a fouled flag. If we discard flags we 
must choose shapes, for there is nothing else on the market at 
present. The shape has a great many advantages which the flag 
lacks; they may have any color; wind cannot affect them, and 
they do not foul. They are, however, heavy unless made small, 
and if small, their usefulness diminishes at distances. A happy 
mean, however, may be hit upon after the shape is installed in its 
rightful place. Of course, if we can train ourselves to such a 
high degree of proficiency, wherein we can maneuver without 
signals, then the problem is solved. In the writer’s opinion this is 
impossible, foolhardy, and dangerous in the extreme. Returning 
to shapes, they can be readily hoisted, take up little room, and can 
be easily read. They may be made so simple in their combi- 
nations to form a signal that their meaning may be told at a 
glance without aid of book or memoranda. 

Maneuvering —The simple maneuvering spoken of above 
should be similar to the present system, with the one exception: 
each officer and man should be placed where he will actually be if 
his ship were in action. If the conning-tower has been built to 
protect the captain in battle then he should be in it at maneuvers. 
There should be no one in an exposed place on deck unless his 
duty in action will require his presence there. If speed cones 
are to be used in action, which is doubtful, they should be used in 
maneuvers, otherwise, after a few preliminary drills, the cones 
should not be used, and the eye alone trusted to tell the speed of 
consorts, The stadimeter has doubtful use in battle for keeping 
Position, and if its utility is questioned, the best plan is to maneu- 
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ver without it, trusting to the eye to keep the proper distance, 
During these preliminary maneuvers for the purpose of getting 
the personnel accustomed to the new order of things, the men 
need not be kept at their guns nor the fire-control party at their 
stations; this drill is primarily for the captain, executive, navyi- 
gator, and the officers of the deck, not with the idea that the young 
officers of the deck will be called upon to command their present 
ship in action, but for the reason that they will eventually be 
eligible to command a ship and should be given their preliminary 
training continuously. However, as the commanding officer is 
the man who must fight his ship in action, he should be the one to 
maneuver her at these preliminary drills. On account of the in- 
convenience of the present conning-tower commanding officers 
may hesitate to maneuver from this location. If so, this should 
be reported with the reasons, and in this way a conning-tower, 
adapted to the use to which it must be put, will eventually be 
designed and installed. In these preliminary maneuvers the 
bridge wheel may be left connected and tended, for in emergency 
all means must be used to avoid a collision. 


BATTLE REHEARSAL OF A UNIT. 


As mentioned above in this paper, it is expected that all vessels 
will have battle-practice eventually, the time being dependent on 
the rapidity with which we train and keep our qualified pointers. 
It is too expensive and ill-advised to have a battle-practice with 
high-priced service ammunition before the ships have worked up 
to it. But why wait until this time before rehearsing your ships 
in battle-practice? The material necessary for rehearsal is cheap, 
most of it is already on hand, and the remainder can be gotten 
ready in a few months. 

The rehearsal is accomplished by firing sub-caliber ammunition 
in all guns of the main battery and controlling this fire exactly as 
would be done in battle with service ammunition.’ The range, size 


1In Professor Philip R. Alger’s Prize Essay, “Gunnery in Our Navy,’ 
published 1903, in a footnote he said: 

“It has been suggested to me that experience in fire control may be 
_— by firing, using subcaliber attachments. This certainly deserves 4 
trial.” 

The suggestion, I believe, was from Lt.-Comdr. V. O. Chase, U. S. Navy. 
It is believed by the author that many men in the service have had the 
idea in mind. The object of the essay is to bring the idea before the nay 
in hopes, if it will stand the test, to adopt it. 
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of target, and sub-caliber gun in rehearsal bearing a certain pro- 
portion (explained later) to the range, enemy’s ship, and the real 
gun in action. The fire-control party and spotters are located at 
a height above the water from which the spotting, by the vertical 
method, will be exactly similar or in proportion to the spotting 
and control at the battle range taken as 6000 yards. 

For this work each big gun, 13-inch, 12-inch, and 8-inch, is 
fitted with 6-pounder sub-caliber attachment, and the smaller gun, 
7-inch, 6-inch, 5-inch, and 4-inch with 1-pounder sub-caliber at- 
tachment. The guns below 7-inch are considered to be but slight 
menace at 6000 yards on account of their small danger space and 
slight penetration; however, it seems better to exercise their 
crews with the rest so long as we have such guns on our battle- 
ships. The mode of firing, either at will or by salvos to be fol- 
lowed as directed, and appropriate firing intervals should be 
allotted to each caliber gun. 

The following calculations are believed to be correct. The 
12-inch work was from Bureau of Ordnance Range Table of 
December, 1906, and the 6-inch, 6-pounder, and I-pounder from 
an old range table book published in 1893. New range tables 
could not be obtained. 


I2-INCH 2700 F. S. AND 6-POUNDER 1870 F. S. 


At 6000 yards the angle of departure for 12-inch is 2° 55’.8, 
angle of fall 3° 43’, time of flight 8”.03. Danger space 20-foot 
target 104 yards. 

With an angle of departure of 2° 55’.8, the 6-pounder 1870 f. s. 
gives a range of 2216 yards, angle of fall 4° 22’, time of flight 
5.32. 

Our enemy is supposed to have a vulnerable height of 30 feet. 
A shot perfectly aimed, with a sight-bar range of 6000 yards, 
provided, of course, that the distance is exactly 6000 yards and all 
conditions are normal, will hit the water-line of the enemy or 
target. To raise this shell to the bull’s-eye, vertically, will require 


fn, oe : 
an increase of range of —~ 104 or 78 yards. This will necessi- 


20 
tate increasing the angle of departure from 2° 55’.8 to 2° 58'.8. 
The angle of departure 2° 58’.8 gives a 6-pounder range of 2240 
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yards, an increase of 24 yards against 78 for the 12-inch. The 
angle of fall of 6-pounder with range 2240 is 4° 28’. From this 
we can calculate how high our sub-caliber target must be in order 
that the control of the 6-pounder shell will follow the exact law of 
the 12-inch within limits. 


d = 24 yards, 
h= d tan o, 
= 72 tan 4° 28’ ... h= 5.6 feet, 


(@ 





d 


or our sub-caliber target should be given a height of 11.2 feet 
and be placed at a range of 2216 yards. 

The danger space of a 30-foot target for the 12-inch is 156 
yards or 5.2 yards per foot of target. To raise the shell one foot 
on the battle-target the range is increased only 5.2 yards and as 
the angle of elevation of the large and small gun are always the 


same, the sub-caliber shell will be raised ‘':* of a foot on its 
30 

target by each increment of change of 5.2 yards on the 12-inch 

sight-bar. 

In action the shots will be spotted and the fire controlled from 
the tops. We shall take the height as 80 feet for the following 
calculations : 

A 12-inch (or any shell) spotted from a height of 80 feet at 
6000 yards, if short by 100 yards, will appear to have splashed on 
the vertical plane through the target, 1144 feet below the water- 
line of the enemy. Five hundred yards short will appear to splash 
7.3 feet below the water-line, the measurments being estimated 
against the known dimensions of an enemy or a target. Now, 
having seen the shell strike apparently 7.3 feet below the water- 
line of the enemy, the fire-control will raise the sight-bar from 
6000 to 6500 to bring the shell to the water-line. This increases 
the angle of departure of the big gun from 2° 55’.8 to 3° 149 
or a difference of 19’.1. This will increase the 6-pounder range 
from 2216 yards to 2368 yards or a difference of 152 yards. Now 
we must find the height at which a 6-pounder shell appearing t0 
strike 7.3 feet below the water-line of the sub-caliber target wil 
have fallen short a distance of 152 yards. 
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x 
152 
ale 
< 2216 > 
; 210— 152 , . ° . 
am, 16 ©“ from which + = 99 feet will be the proper 


height for the fire-control party, and if a sub-caliber shell appears 
to strike 7.3 feet below the water-line of the sub-caliber target an 
increase of 500 yards on the 12-inch sight-bar will bring the sub- 
caliber shell to the water-line of its own target. And further 
raising the 12-inch sight-bar 78 yards will bring the 6-pounder 
shell on the sub-caliber bull’s-eye. In other words, the perspective 
is exactly the same, the big gun firing at a 30-foot target at 6000 
yards and the 6-pounder sub-caliber gun at an 11.2-foot target at 
2216 yards, the only difference being the change of location of our 
spotters from 80 to 99 feet above the water. 

In regard to the difference in size of the splash of these two 
caliber projectiles, as the size as seen by the observer will vary 
inversely as the square of the distance, the difference will not 
be very great between the splash of a 12-inch at 6000 yards and a 
6-pounder at one-third the distance. The same glasses (binocu- 
lars) as will be used in battle should be used. 

In working out the data for the smaller calibers, a 6-inch 40- 
caliber of 2150 f. s. and a 1-pounder of 1800 f. s. was used as an 
example. 

The range for the sub-caliber target was found to be 2644 
yards, with a 6-inch sight graduated to higher velocity this could 
be decreased to the same as for the 12-inch. 

The rest of the calculations are: 

Height for sub-caliber target, 19.2 feet. 
Height from which to spot, 82.7 feet. 
Danger space, 30-foot target at 6000 yards, 50.5 yards. 

A variation of a few hundred yards might make a few shots 
that would have hit the 6000-yard target miss our sub-caliber 
target, but this will hurt the results but little. 

If the big-gun target and small gun (6-inch, 5-inch) are found 
to be of different size for guns now installed on a ship, the inside 
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target may be black and the outside edge white, and the hits 
apportioned according to the size of the caliber. 

For this work sufficient accuracy could be obtained by desig- 
nating a mean range’ and size of target for certain classes of ships, 
the older ships might require a slightly different size. However, for 
practical purposes the range and size above will do for all ships, 

A ship fitted out with a complete set of sub-caliber, with all her 
calculations made, her fire-control drilled, and her communication 
system in good order can now go out and nave battle rehearsal, 
For the fire-control party, including spotters and sight-setters, 
everything will be as it would be in battle, except there will be no 
loud reports of the discharge of the great guns, and no bursting 
of the enemy’s shell about them. ; 


BATTLE REHEARSAL OF A SQUADRON. 


After the ships have held their battle rehearsal and after all 
the defects in communication have been repaired and changed to 
the satisfaction of the officers who will have to use them, then a 
division will be ordered out for rehearsal to be maneuvered as if 
in battle by the division commander. Then rehearsals by squa- 
drons and fleets will work all hands up to what the real thing 
really is. In the rehearsals by squadrons and fleets a scheme 
should be arranged beforehand by the umpires in order that the 
squadron commander himself wil! not know what is expected of 
him until his squadron is steering for the target enemies. In 
other words, he will know what the rules call for, but will not 
know from which side he will have to approach the targets, thus 
giving him an opportunity of handling his squadron as might be 
done in action in order to gain an advantage in position. 

In these battle rehearsals the point to be always kept in mind is 
that this is a means of becoming familiar with conditions that will 
exist in battle, and it is the only way, in time of peace, that seems 
to carry out the idea of unity. 


* Suppose a mean range of 2000 yards is adopted. Missouri class 12-inch, 
2700 f. s., 6-inch, 2800 f. s. Now angles of departure of the sub-caliber guns 
to reach this range are: 6-pdr. 1870 f. s.—= 2° 31’, 1-pdr. 1800 f. s.= 4° 10, and 
the respective big gun sight bars will read 5311 yards and 6534 yards. As be 
fore using 30-foot targets, we (from the d-nger spaces at 5300 and 6500 
yards) get the increased angles of departure to hit the top of the target to be 
respectively 2° 37.2’ and 4° 24.3’, which gives us our sub-caliber dangef 
spaces of 50 yards and 23 yards. The angles of fall being 6-pdr., 3° 42° 
1-pdr., 8° 12’, give us heights of target 12-inch, 9.7 feet, and 6-inch, 125 
feet. The spotting heights will be respectively 109 feet and oo feet. 
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It is not a training to shoot ; the gun-pointers get but little bene- 
fit, and we learn nothing of the many accidents and delays inci- 
dent to using our monster tools with full charges, but it trains 
the brain of the ship and the brain of the fleet to act quickly and 
with precision. 

It will show us our errors in a striking and forcible way. We 
know some of our weaknesses, but, unfortunately, do not know the 
remedies. Our points of weakness are: Battle signaling, ma- 
neuvering in battle trim, and fire-control. I shall try to show how 
the battle rehearsal will aid us to a solution of all three. 

The maneuvers now engaged in by our armored ships are 
worth while in teaching the young officer how to handle a big 
ship, to rub the nervousness out of him ; but they do not teach the 
commanding officer how to handle his ship in fighting trim. 

Viewing a ship engaged in maneuvers, what do we see? The 
officer of the deck, tactical signal book in hand, on the flying 
bridge, the helmsman near his hand. From this high point the 
view is uninterrupted; it embraces nearly the thirty-two points 
of the compass. On the bridge with him are a small army of 
helpers ; a man for every mechanical device needed for the work 
of handling the monster fighter ; a signal officer ; may be the navi- 
gator; probably the captain, near at hand in the chart-house be- 
low him. The officer of the deck gives no concern to aught save 
the steering; this keeps him very much alive. Suddenly, com- 
mencing with the flagship and travelling down the column with 
wonderful rapidity, a signal is flown of varicolored flags, often 
two or three hoists in all. The numbers are called out to him 
by the signalmen and inside of two minutes he knows what the 
next maneuver is to be. If the flags on the flagship or repeating 
ships had fouled or were end on, or if on account of smoke or 
light, a red was mistaken for blue, four or five minutes may 
elapse before the last ship has repeated the signal and the maneu- 
ver may be commenced. However, this teaches our young officer 
and also the captain but one thing: how to handle the ship from 
an excellent seeing locality, but one untenable in battle. 

Imagine an officer in the conning-tower in maneuvers such as 
our fleet has been having lately. He has a restricted view through 
the slit holes in the armor from ahead to a little abaft the beam on 
each side. He cannot read signals himself, for he cannot use 
his glasses with any degree of certainty. In a maneuver when 
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he puts over his helm, his view being limited, he does not know 
where the vessel astern may be. It may be unsafe for him to 
change his course just then. The location is a new one. Not 
since Santiago, if then, have ships been maneuvered from the 
conning-tower. Much of the nervousness may be only stage 
fright and may wear off after several rehearsals. 

Below are given tentative rules for battle rehearsals. I do 
not claim them as complete, only something concrete to build 
upon. 

Rutes For BATTLE REHEARSALS. 

The size of the sub-caliber target will be the same for all 
ships using the most modern sights. 

Those ships with old sights and low velocities will calculate 
and submit the required size of their targets to the Bureau of 
Navigation. 

No guns will be fired of smaller caliber than 4-inch. Six 
pounder sub-caliber guns will be fired in guns from 8-inch to 
13-inch, and I-pounder sub-caliber in guns from 4-inch to 7-inch. 

The target for single-ship battle rehearsal will be spread on 
standard target raft and anchored by standard moorings. 

The ship engaging in battle rehearsal will approach the target 
on a course making an angle of 60 degrees with the plane of the 
target and with the target bearing 1 point on the port bow if 
ship is to turn to port, if to turn to starboard then 1 point on the 


starboard bow. 
When ship reaches range, as shown by range-finder, of sub 


caliber range (equal to ~ X< middle range) plus her advance to 


turn parallel to plane of neat, she will put her helm hard over 
and steer a course parallel to the 

Vesget plane of the target. Imme 
diately the ship is straightened 





; blown once to commence firing. 

r iv3 7 The end of the run will be when 
Ae i Yat the target bears 30 degrees abaft 
Labtaoawwhbaae 


; \ the beam of the firing ship, and 
\ the signal to cease firing will be 
two blasts of the whistle. Each 


Dv ship will fire first one battery and 
then the other without change 


/ 60 * on the course the whistle will be : 
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of target, unless the one used has been reduced in surface by 
gun-shots. Guns that train on both broadsides to be fired on 
each run. Pointers and sight-setters will not change during a 
rehearsal, but the pointer who fires at one practice will set sights 
the following practice. All ships must be handled from the 
conning-tower and all officers and men must occupy the stations 
assigned them for battle. The speed will be the maximum attain- 
able, umpires will be appointed to see that the rules are followed 
in every particular. 

After the practice, the target or targets will be brought on 
board the firing ship and the hits counted and assigned by the 
umpires. The hits per gun per minute of the two classes of guns 
will be calculated by the firing ship and submitted immediately 
after the practice to the Bureau of Navigation. 

As soon as all ships have completed this practice, a circular will 
be issued by the Bureau of Navigation giving the results by ships, 
with the score and standing, and this standing will be considered 
the measure of relative efficiency of the fire-control of each ship of 
the navy. 

Vessels whose systems of communication for fire-control are 
old and inefficient, through no fault of the ship, will be put in a 
class by themselves for this competition, as it is manifestly unfair 
to force a competition between a vessel with a new and approved 
fire-control system and one whose system is known to be obsolete 
and unreliable. The above practice to be held not less frequently 
than three times in each year. 


RuLEs FoR Division REHEARSAL. 

The rules for battle rehearsal by ships to hold in the case of 
divisions as far in as it does not conflict with the following 
instructions : 

The targets are to be of the approved size and anchored in 
column, screens in the same plane at a distance apart measured 
from center to center of 400 yards. 

Umpires, to be appointed by the commander-in-chief, on going 
aboard the flagship of the division commander, but not before, 
will direct him to proceed with his division to a locality shown 
him on the chart. Upon arrival there to form his ships in line, 
the course to be steered will be the bearing of the end near 
target. If possible this target should be kept a little on the near 
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bow in order not to cut the rear ship too close on her turn on the 
range. 
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The remainder of the maneuver will be left to the division 
commander, except that he must steam by the anchored targets ™ 
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column formation, each ship opening fire when its target bears 
30 degrees forward of her beam and ceasing when it bears 30 
degrees abaft the beam. 

Upon the completion of the first run the targets will be 
changed, and the division will then return, firing the other battery. 
The leader on this run will fire at the target on the opposite end, 
the far target. 

This will end the first stage of the rehearsal. Concentration 
will be used in the second stage as follows: 

The targets are changed. The division commander will steam 
on a course parallel to the plane of the targets at a mean sub- 
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(1) Opening fire (concentration). 
(2) Ceasing fire. 


caliber range, and so that each target when abeam will be approxi- 
mately 2200 yards. When the far target is abeam of his ship, 
he will direct fire be opened, concentrating on the target or targets 
given him by the umpires, and will steer his leading ship on the 
arc of a circle, with this target as the center and radius equal to 
2200 yards. The other ships following in wake of next ahead 
without signal. 

Fire will be ceased when leading ship has turned through 5 
points of the compass. 

The relative merit will be shown by divisions in the Bureau 
of Navigation’s publications. 

Division battle rehearsal to be held not less frequently than 
one in six months. 
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RuLEs FOR SQUADRON AND FLEET BatrLe REHEARSAL. 
The rules for squadron and fleet to be the same as those for 
single ships and divisions in so far as they do not conflict with 


the following: 
‘ > \ 


Targets 
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\ Opening fire. 
B = Ist division going left about; 2d division changing targets. 


C = 2d division going left about; Ist division about ready to open fire. 

D = Squadron in column: Ist division firing at targets 5, 6, 7, 8, leader about to steer on are 
of circle shown; squadron to open fire and concentrate on targets 7 and 8. 

E = End of rehearsal, leader having turned through 5 points. (Ships are displaced for 
clearness. ) 


The number of targets anchored will be equal to the number 
of ships taking part in the battle rehearsal. 
At the commencement, similarly to the rule for divisions, each 
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ship will fire at the target bearing the number that she herself 
holds in the column of engaging ships. 

The time of opening fire will be when their targets bear 30 
degrees forward of their beam. 

[The rules here given are for a squadron only, it being considered inad- 
visable and may be impossible to provide a sufficient number of targets for 


a fleet.] 


When the leading ship of the squadron reaches a position where 
her target (No. 1) bears 30 degrees abaft her beam, the division 
of which she is the leader will cease firing and each ship of this 
division will turn, simultaneously (by signal), about away from 
the targets. 

The second division will immediately shift their fire to the 
targets, in natural order, of the leading division and will con- 
tinue to fire until the leader of this division has reached the posi- 
tion where her new target bears 30 degrees abaft her beam, 
when the second division will turn about (by signal) away from 
the targets, ceasing its fire before turning exactly as done by the 
first division, and will follow in column the first division already 
turned. The first division will now open fire on the targets of 
the second division in reverse order, that is, leading ship will fire 
at leading target (so as not to cross the fire) as soon as the 
target of each bears 30 degrees forward of her beam. 

Concentration of fire—When the leading vessel of the squa- 
dron arrives at a position where her target will bear abeam, she 
will steer on an arc of a circle with the distance of the target as a 
radius, followed in wake by all the rear ships. 

The second division will now open fire and the two end targets 
(ahead) will be used. The first division using target No. 8 and 
the second division No. 7 target. Fire will be ceased by all ships 
when the leader of the squadron has turned through 5 points of 
the compass. 

This will end the rehearsal battle practice. 

The score in hits per gun per minute will be calculated for the 
squadron, and the standing of squadrons will be published to the 
service by the Bureau of Navigation. 

Squadron battle rehearsal to be held once a year under their 
squadron commanders. 
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An ELEMENTARY StTupDY IN FIRE-CONTROL. 


Fire-control has been divided for convenience into fire-control 
and spotting. The former has been defined as the art of trans. 
mitting the correct ranges from the fire-control party to the bat- 
teries, and spotting the art of knowing quickly and accurately 
where the shells are hitting. 

The efficiency of both of these arts will be shown in a striking 
manner in a battle rehearsal, but there has been devised a system 
of training spotters without even firing a gun. These elemen- 
tary lessons in spotting (teaching those who will have to control 
the fire of our ships, the A, B, C’s, as it were, of this craft, in 


order that they will have had some training even before the battle . 








rehearsals) can be given on board ship, and the game, so-called, | 


bears a striking similarity to the real thing, without the dis- 
charge of the gun to disconcert the observer until he has accus- 
tomed his mind to act quickly, taking the observations of his eyes 


and converting them into mystic numbers, the key to which the | 


fire-control party are holding. 

The urgent need of good, reliable spotters is well-known. This 
duty requires good, strong eyesight, calm, accurate judgment, and 
intense interest. The spotter must be ever keenly alive, unhesi- 
tatingly, to make up his mind where the shot or shots fell and 
give the corrections to the sight-bars quickly for the next shot 
The tension under which he will work in battle and even at target 


practice will be enormous, and for this duty he should receive 
daily training, in order that his eye and brain may work in per- | 


fect synchrony. 

For this daily training, without the expenditure of ammuni- 
tion, the dotter of fire-control has been devised and perfected to 
some degree by officers in the Atlantic Fleet. 


Tue Dortrer oF Frre-CoNTROL. 

The method of training is that of representing in concrete 
form the sea and target and placing the eye of the spotter ata 
height in proportion to the distances. In other words, “ spotting 
in proportionate miniature.” 

The instrument * in use on board a vessel of the Atlantic Fleet 
was constructed as follows: 


*“The idea of the spotting board was suggested to me on board the 
U. S. S. Indiana by Lieut.-Comdr. A. B. Hoff, U.S.N. Together we com 
structed the miniature target and peer ole-card, using cardboard, 
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A well-seasoned board, ten feet long, was obtained. The top 
was planed down as smooth as possible and sandpapered, then 
painted a light green to represent the surface of the sea. 

This board represented a distance of 4000 yards, or 400 yards 
to the foot. 

The target was made of sheet-tin, painted black to represent 
the long-range target. 

As the new long-range target was 30 feet by 60 feet, the di- 
mensions, in proportion, of the miniature target should have been 
.3 inch by .6 inch, but the eye of the observer was supposed 
to be looking through 12-power glasses, which gave as the size of 
the target 3.6 inches by 7.2 inches. 











€ © feet = +000 Yas > 
THE DOTTER OF FIRE CENTRAL. 


The mast was represented also by a piece of tin, about a foot 
wide, with an eighth-inch slit, the width of slit being a little 
greater than the distance between an observer’s eyes. The top 
of the slit was at a height of 9 inches. 

Working out the proportion, if the height of the spotting sta- 
tion was 75 feet, the height of the slit should have been .75 
inches, but we have made the target 12 times larger to represent 
it magnified, so in order to preserve the angles in their correct 
measurement, the height of the eye was multiplied by 12 also. 
Thus showing graphically the enormous value of good high- 
power glasses when spotting by the vertical method. 

Having the game completed and set up on a table or a couple of 
wooden horses of the proper height, we are ready to give the 


demonstrated the feasibility of the system on the mess table covered with 
a green baize table-cover. We found the nap of the cloth raised the thread 
so far above the plane of the table that the eye was deceived in its estimates 
of distance, so afterwards the board mentioned in the text was constructed 
and used before I was detached from the ship as her ordnance officer. I 
sent a description of our board to Lieut.-Comdr. Mark Bristol, Fleet Ord- 
nance Officer Atlantic Fleet, last September and it may now be used by 
other ships of the fleet.” ; 
hould be 3.6 inches in height instead of 7 inches as shown. 


5 
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recruit spotter his first idea of how to correct the range by obser. 
vation of splash. 

The observer places his eye, at one end of the board, to the 
slit in the tin fastened to the board itself, and glances with both 
eyes open at the target. The target seen seems very lifelike. 

A small piece of cotton-thread is put down across the board at 
any distance between observer and target. The observer estj- 
mates the apparent number of feet the splash is short (by verti- 
cal method, using target as a visible scale), consults his tably 
and calls out “up so many hundred yards.” The attendant 
measures the distance by a scale made for the purpose, and taking 








- 
- 


up the piece of thread puts it down in its new place. If a spot | 
puts the next shot on the target or over the observer is told, and | 


makes his next correction accordingly. 


The board described is for 4000 yards only but it may be made | 


for any range. A ship as target would be more lifelike, but these 


officers were training only for target practice, so the ship was of 


no use to them. 


Below is a scheme of shapes for battle signals to be used at | 
rehearsal. They explain themselves. The writer believes that | 


something similar to this is bound to come and the more thought 
put on this matter, together with the actual experiences that 
would be gained in rehearsal, the quicker we shall decide what is 
the best for the purpose: 


Two-element signal is a simultaneous movement. 
First in hoist designates direction. 


Second in hoist designates number of points through which each ship | 


will turn. 
First in Hoist. Second in Hoist. 
A To the right. 4 points. 
Vv To the left. sa * 
— ~ 


»16 “ or about. 


Three-element signal is a successive maneuver. 
First in hoist designates direction. 


Second in hoist designates number of points through which leader of new | 


formation will turn. 
Third in hoist designates the first ship of a division as the leader. 


First in Hoist. Second in Hoist. Third in Hoist. 

A To the right. > 4 points. - Leader of 1st division ; 
vTo the left. A g “ A “ “ 2d “ 

V 12 “6 oad “ “ 3d “ : 


oO 16 “ 0 “ “ 4th 
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Single Element Hoists. 


Ball. Right about in succession of divisions. 
Cone. Ships right about. 

Top Ships left about. 

Drum. Left about in succession of divisions. 


The leader of a division is the leading ship in the division, not counting 
any vessels which have been sunk or fallen out of the formation. 

Having described in some detail what I have termed the battle 
rehearsal, I would like to take the reader on board the flagship 
of a squadron during its annual rehearsal. 

All preparations for fire-control have been tried out in the 
single-ship rehearsals. Each ship has been fitted with a conning- 
tower similar to the one described on a following page of this 
article. 

Eight battleships steam out in column from the anchorage 
near the target grounds. All are cleared for action—in fighting 
trim. The chief umpire has given to the squadron commander 
the position from where the rehearsal will be commenced. 

All hands are at their assigned stations for battle. Instead of 
the swarm of officers and men on the commodious bridges, these 
have been removed and grim tubes peep up above the armor of 
the turrets. Inside these armored tubes the captains and their 
signal officer and men are attentively watching the next ship 
ahead for the first sight of the small shapes that will notify them 
at a glance the wishes of their squadron commander. The cap- 
tains speak in quiet tones to their executive officers below them 
in the tube, cautioning to guard the steering carefully. 

The squadron commander in his after tower is glancing off to 
starboard at the small targets some miles across the water. He 
knows the targets are moored in a north and south line and he 
has reached the position given him by the umpires. 

His chief of staff below him in communication with the wireless 
room below and the squadron commander above him, receives a 
change of course from his chief and sees the helm put over; the 
leader swings away from the direction of the targets. Each ves- 
sel astern follows in column without signal. When all ships 
have formed in exact column, the commander speaks a word to 
his flag lieutenant by his side and two shapes are run up to the 


yard-arm. Two cones appear at the yard-arms, almost simul- 


taneously, of the nearer ships and in but a few seconds the last 
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ship in the column has answered and understands the signal, 
Ships right—8 points is executed, and on approaching the re | 


hearsal range top cone Z puts the squadron again in column, 


heading nearly parallel to the plane of the targets. The leader 
steers the proper course, the other vessels follow without 
question. 

From here on the rules are followed. 

The fire-control party work as they would in battle. 


A drum alone il hoisted on the flagship and hauled down by 


the first division sends that division ships left about. The second 
division shift targets, continue the fire, and keep their drums 
flying at the yard-arms. In but a few minutes this division has 
turned and is in column again, and so it goes to the end of the 


Se REO Ser. ae 


mere 


rehearsal. 

All are given training for battle. The gun-crews, handling- 
room crews, and gun-pointers are trained to a less degree, but the 
two annual target practices give these their necessary training. 

One criticism may be made on this system which I shall answer 
before it is made. As the guns are all being fired at once its | 
improbable that a gun-pointer can see through his telescope where 
his shell hits ; he would probably mix it with many others, so that 
he could not possibly make his own estimates. 

The important point is we will be doing the work, and at but 
small cost, which we shall have to wait years to do if we putt | 
off until we have sufficient qualified gun-pointers to shoot om 
guns with service charges.” This would be the Morris tube of 


fire-control. : 


ee ae ee 


CRE 840 Om 


A Proposep CONNING-TOWER AND THE DUTIES OF THE SENIOR} 
OFFICERS IN BATTLE. 

It is believed that the present style of conning-tower is 2 mr | 
take, but if the ship is maneuvered from it, this point will be soo : 
cleared up. There is no doubt of that, and now is the time ®} 
find it out; not when we are about to engage the enemy. ‘ 


? 


* After writing the above, I feared that those readers of the Institute © 
unfamiliar with the requirements of gunnery training might believe that ths | 
practice could take the place of battle practice, using full charges. 3 
to state emphatically that it cannot. Battle practice is absolutely neces § 
The above is but gallery practice to drill the fire control party, ett. 
the battle practice. Our battle practices should be more successful 
this training. 
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Another and an important question will be answered by these 
rehearsals, one that is now in an uncompleted state. I refer to 
the duties as outlined in the U. S. Navy Regulations for the higher 
oficers of our ships. For instance, article 546 reads: 


Executive Officer. 

“(1) In battle he shall look after the general working of the 
armament, and from time to time repair to any part of the ship 
where this duty may be performed to the best advantage. 

“(2) If boarders are called away he shall lead them.” 

He could not perform this duty in a modern battleship. He 
might just as well commit suicide as to attempt it. He is not, or 
ought not to be, charged with the performance of the battery. The 
battery officers alone should be responsible for the behavior of 
their guns after the action fairly commences. The executive 
officer is logically the man to be protected and saved to take com- 
mand of the ship in case the captain is disabled. Boarders are an 
adjunct of battle too ancient to be considered in these modern 
days, except in case of the surrender of an enemy, in which case 
a less important officer should be sent as prize master. 

Undoubtedly a change or two will be brought out by familiarity 
with the conditions of battle, imitated by the rehearsal, but as a 
starter we cannot go far wrong if we station our high officers as 
outlined below : 

The captain should be in the conning-tower with his helms- 
man and a man, or better, an officer, for communication. His 
main, and almost sole duty, is to handle his ship and designate 
to the fire-control central the change‘of target as signaled from 
the flagship or given by prearranged plan at different stages of 
the combat. His signalmen must be near him and the signals, if 
he does not read them himself, should be given him by “ word of 
mouth,” any other means would be untrustworthy. 

The executive officer should be in the central station, where he 
can keep in touch with all batteries, magazines, engine-rooms, 
ete. He should cull out the important information to transmit to 
the captain in the conning-tower. Then, if his turn came to take 
command, the situation would be his after a glance about him. 
If the central station were at the foot of the armored tube contain- 
ing the conning-tower, a ladder might be worked in for commu- 
nication, very nearly as arranged in the military masts of to-day 
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wer conning tower. 
Upper conning tower or signal tower. 
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(See below, duty of ex. | 


ecutive officer in ney 
conning-tower. ) 

The navigator should 
be near the captain to 
advise him of dangers in 
navigation. His duties 
as officer of the deck 
seem to fit his useful 
ness. He should pay es 
pecial attention to sig- 
nals. 

The ordnance officer 
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may be either in the fire- | 


control central or in one 


of the fire-control tops. | 


He should not have to 
visit any part of the 
armament during ap 
action. If the crew ofa 
gun or turret cannot re 
pair a _ breakdown, it 
would be better to lose 
the services of this unit 
rather than cut the head 
off fire-control by sené- 
ing this officer away 
from his station. 


It may seem too radi | 


cal to our avowed policy 
of no changes unless the 
change can be shown t0 
be beneficial, but with 
the hope that this recom 
mendation may need n0 
further proofs than | 
have at hand, I shall de 


scribe and show the good | 


features of a conning | 


tower proposed by an officer * of the Atlantic Fleet. 


* Lieutenant H. C. Dinger, U. S. Navy. 
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In the sketch representing a battleship a heavily armored tube 
is run up from the protective or armored deck to a height so that 
from the top a clear view can be obtained. The tube, depending 
on the size of the ship, should be large enough, in internal diame- 
ter, to accommodate comfortably the officers and men who will 
be stationed on its different flights or decks. The tube should 
have no permanent top, but about a foot below its top rim a light 
wooden or steel deck is worked to be used as a bridge in ordinary 
cruising. A wooden chart-house, easily removed, may be built 
abaft this tube. On the top deck of the tube will be stationed the 
captain, the navigator, and four signalmen, also an officer for 
communications. The deck of this top flight to be formed of 
iron gratings (armored), with large speaking-tube connections to 
the next lower compartment. The top compartment we shall call 
the conning-tower “ D.” The floor should be movable and placed 
at such a height, by appropriate means, so that the principal occu- 
pants may just see over the top rim, and exposing but a small 
part of the head. In the compartment “C” just underneath is 
the wheel and here are stationed the helmsman, the executive 
officer, and an officer or man for communications. The compart- 
ment “ B” may be used as the fire-control central ; it is above the 
armored deck but well protected by turret barbette, vertical and 
diagonal armor. The central station is located at “ A,” and in 
this station should be one or more intelligent men under charge 
of an officer. The central station should be of good size and 
contain all the necessary instruments for communication without 
cramping. A skeleton mast is shown with signal shapes at the 
yard-arm. Ina flagship this tower should be repeated aft, and 
in fact in any ship, for it provides an extra place for steering in 
case of accident forward and gives a duplicate fire-control central. 

In the flagship on the deck of compartment “ D” would be the 
admiral, his flag lieutenant, and signal force. At “C” would 
be the chief of staff (to succeed to command), a helmsman, and 
aman for communications. In “ B” a second fire-control central. 
Each top to be used by fire-control parties. 

The idea of putting the executive officer in the compartment be- 
low the captain is to more fully protect him, and to regulate the 


steering from directions received from the captain in the conning- 
tower above. 
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The same explanation holds for the chief of staff, and the | 


admiral may want to con his own flagship. 

The above tower seems very practical and I believe will appeal 
to most navy men. It seems simple of construction and might 
even be installed in those ships already in commission, thereby 
greatly increasing their tactical value in battle. The metal of 


the old tower might be cut out and this new tube of better and | 


lighter armor worked in its place. In addition, all the heavy, 
but unarmored metal, should be torn away from the vicinity of 
the top of the tower, as it would be a menace to those inside and 
would confine the gases of bursting shell. 

These thoughts have led the writer into a broader field than it 
was his intention to attempt, but if the mention will make suff- 
cient noise for our thinking and doing men to hear I shall be glad 
to have diverged from my original subject. 

The supreme test of any plan is what good results may be 
logically expected from its adoption. These are a few points 
which the writer believes will be cleared up in battle rehearsals: 

(a) Fire-control will be put on a smooth, running, intelligible 
basis. 

(b) The duties of all officers in battle will be definitely settled 

(c) We shall know which officers in our navy are proficient 
and skilful in their profession. 

(d) Concentration of fire can be exemplified, the value of bow, 
broadside quarter, ahead and astern fire may be graphically 
shown. 


(e) If nets are spread underneath the targets, the value of | 


short-range torpedo fire may be tested. 

(f) Many officers will be trained as spotters. 

(g) Ship construction for battle purposes will have a new 
light thrown upon it. 

(h) The navy will be training logically to fight a fleet action— 
perfecting its team work. 
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SEA-STORES AND REFRESHMENTS. 
EXPERIMENTS AND ACCIDENTS IN NAVAL DIET. 


By Captain C. G. CALKINS, United States Navy (Retired). 





No attempt to investigate the sources of naval history, whether 
these relate to voyages of discovery or to warlike campaigns, can 
escape the perennial problem of supplying seamen with food and 
drink when keeping the sea or seeking relief in inhospitable ports. 
Unless all facts relating to diet are neglected there must be an 
accumulation of notes concerning victuals altogether out of pro- 
portion to the space allotted to such vulgar materials in standard 
histories or professional discussions. Whatever may be the prac- 
tical or scientific value of such by-products of research, these 
notes should offer certain elements of human interest, though 
rather of the naturalistic than the romantic order. At any rate, 
the much-enduring sea-farers of all ages have taken pains to 
record their traffics and adventures in search of nutrition, not 
sparing crude details which compilers have thought beneath the 
dignity of history and which red-tape administrators and econo- 
mists have been content to ignore altogether. 

From a file of notes on problems of diet a selection fit to satisfy 
the curiosity of the general reader and to furnish suggestions for 
the special student can readily be made. While they cannot be 
made exhaustive and will not attempt to be scientific, they may 
provide raw material for those capable of organizing data accord- 
ing to the principles of dietetics and economics. The number of 
naval officers bound to concern themselves with such matters has 
been enlarged by the assignment of paymasters to commissary 
duty, and surgeons will need special knowledge inaccessible to 
their fore-runners if they are to keep pace with the new school of 
theorists styled dieticians. The Army has also recently en- 
countered the problem of feeding recruits on the high seas and in 
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tropical countries. The results of the experiments of 1898 might . 
have been edifying had not the details been held unfit for publica. | 
tion. Of course it must be admitted that dietetic discussion cap. | 
not be liberated from all restraints. Modern efforts to emulate th 

unsavory indiscretions of eighteenth-century English novels ca 

only be excused by actual results in promoting reform in the com | 
mercial processes of preserving food. With such reforms this { 
paper has no concern—being, in fact, destitute of any critical or 
contentious aim—and it is hoped that it can be read without phys 
ical discomfort. Thus Smollett is excluded from our list of aw J 
thorities—though Macaulay made his novels a capital document | 
for the defamation of great seamen who were not of Smollett’s | 
century—and the latest revelations from Chicago will also kh 

ignored. Cannibalism, afloat or ashore, is naturally a fit subject 

for exclusion. ' ; 

On the other hand, various obsolete beverages and thet f 
hygienic and disciplinary associations with life at sea will demand | 
more or less consideration. The benefits conferred by modem | 
methods of supplying pure water throughout the longest voyage | 
are now generally recognized—though recognition was long de 
layed by untimely survivals of the economic instinct—but earlier 
improvement due to the partial substitution of cheerful beverages | 
for inebriating liquors often no less unwholesome than demoraliz- 
ing, have been less adequately described. 

In general this study relates to primitive conditions and uncom | 
mercial and unofficial methods of supply. Neither price-lists nor | 
ration-tables will be set forth in these pages. Yet it may be a | 
sumed that the food supply of sailors has always been subject t | 
certain elementary rules. Without attempting scientific or his | 
torical accuracy, the essentials may be stated as follows: Supplies ‘ 
must be cheap, that is, abundant where the stock is to be obtained; 
compact for stowage; fit for keeping ; nutritious, wholesome, and | 
palatable enough for the conditions under which they are to be | 
consumed ; and comformable to the habits of the class from which | 
recruits are drawn. Some of these requirements are so modem | 
that they are still inadequately recognized in practice, while othes | 
have always been observed, at least in theory. Cheapness is tht © 
reef upon which most hungry and ill-fed mariners have been cast 
away. Yet crude methods of curing meat and carelessness in | 
stowing bread have been hardly less destructive. Disregard of | 
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the climatic conditions of a voyage and conformity to home habits 
when these were unsuitable have also slain their thousands. “Thus 
because of the prominence of beef and beer in the traditional diet 
of England, crews were sickened with sour beer and poisoned 
with salt beef for many unhappy generations. 

If we follow the precedents of simple-minded antiquarianism 
and begin with the chronicles of classical navigators, Herodotus 
proves less helpful than might have been expected, considering his 
insatiable curiosity and his frank domestic detail. Perhaps his 
voyages were too short to enable him to resume his interest in 
food before reaching port. His notes on Egyptian diet need little 
revision to bring them up to date, and he learned from monu- 
mental inscriptions how much the wonders of Egypt cost in onions 
and radishes. He heard that the Ethiopians despised bread- 
eaters and attributed their own longevity to an exclusive diet of 
milk and beef. The Babylonians, on the other hand, had more 
grain than any nation, and their date-palms yielded some com- 
pensation for the lack of figs, grapes, and olives, all of which the 
Greeks held to be indispensable. Herodotus knew the legends of 
the lotos-eaters and the Ichthyopaphagi, and he had heard that 
the Scythians stewed the flesh of cattle in paunches or hides hung 
over a fire of bones. 

The Homeric poems deal frankly and respectfully with the 
desire of eating and drinking which so often overtook their heroes. 
But their feasts were held ashore where such refreshments as fresh 
pork and honey-sweet wine were plenty, and we know less about 
their sea-stores than their refreshments. They never cruised far 
from land, their galleys had little space for stowage, and they 
could fish when foraging was too hazardous. 

Thucydides carries us into the midst of the calculations of a 
regular commissariat. When the Athenian fleet sailed for Sicily 
in 415 B. C. a levy of bakers went on board to supply the troops 
with fresh bread if the voyage was delayed by calms. Nicias also 
demanded that the sea-route should be guarded so that his store 
of wheat and parched barley might be replenished during the 
campaign. Experiments in concentrating food are also recorded 
by Thucydides. When a galley was racing to Mitylene to coun- 
termand an inhuman decree passed by the Athenian assembly, 
the rowers were supported by rations of meal soaked in wine. A 
Spartan garrison blockaded on an island at Pylos got temporary 
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relief by stores smuggled across from the main by swimmer 
tempted by the offer of reward. Helots could win their liberty | 
by successful trips, and ingenious combinations were prepared, 4 
paste of pounded flax-seed and poppy-seed—the latter still ip 
use among confectioners—was blended with honey and packed ig 
skins which were easily towed by a strong swimmer. Both | 
Athenians and Spartans suffered from the necessity of using | 
brackish water during this siege, and the blockaders found them 
selves so uncomfortable afloat that their men had to land by 
watches and take their meals ashore, thus leaving the ships half- J 
manned in the presence of the enemy. 
The Greeks cared little for exotic luxuries and strange meats 
in their best ages, and the rich viands brought over by Persian | 
invaders aroused the contempt of the Spartan warriors. The | 
worthy Xenophon, driest of Greek chroniclers, had to deal with | 
many strange diets in his wanderings. His army foraged | 
wherever it failed to find an open market, and after reaching the | 
Euxine kept three hundred canoes cruising in search of pro | 
visions. These pillaged the stores of certain thrifty barbarians 7 
who had laid up grain, chestnuts, and loaves of bread in vast 
quantities. They had also stored many great jars full of pickled 
slices of dolphin and porpoise blubber ; these substitutes for meat | 
and oil discouraged the Ten Thousand from carrying out a | 
project to found a pirate kingdom on the shores of the Black Sea | 
Olive oil was an indispensable luxury among civilized Greeks. | 
The campaigns of Alexander the Great vastly enlarged the | 
digestive tolerance of Hellenic soldiers, but the naval commanéet | 
Nearchus, who conducted a fleet from India to Arabia, found the | : 
Ichthyopophagi most unsatisfactory caterers. When his starving 
sailors captured a town they got one meal of barley-cakes and 
baked tunny-fish, but their demand for a ransom to be paid mJ 
grain revealed the fact that there were no sea-stores except driet | 
fish pounded into meal, and that the country yielded no stale | 
but fish. These were caught in huge weirs and nets made of | 
branches and fibres of the palms. Even domestic animals had} 
no other forage, and the mutton was as fishy as the meal. Ye 
fish-meal has been found edible enough in regions unvisited bf | 
Alexander. The Indians at the falls of the Columbia River driel 
and ground many tons of salmon after each run of the fish, and 
the neighboring tribes were willing to take it in trade. Lew} 
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and Clark also liked this food, finding it handy for transportation, 
as it was packed in tight bales of basket work and not apt to 
decay. Certain South American tribes had to live on a paste of 
pounded ants, which they tempered with grain or seeds when 
these could be obtained. 

A late and corrupt Greek writer, Athenzus, gathered an unedi- 
fying volume of citations from poets and sophists dealing with 
the delights of gluttony and discussing such vital matters as the 
filling nature of bean soup and the special flavors of fish and 
mollusks dressed according to the repulsive recipes of antiquity. 
The note of nautical life appears, however, in his description of 
the Samian Laura, a street in the marine quarter of the capital 
of the pirate kingdom of Polycrates. This resort abounded in 
temptations for sailors, including stalls for the sale of all the salt 
and spicy foods which the ancients regarded as provocatives to 
various forms of intemperance and vicious indulgence. 

The Roman and Byzantine Empires contributed little to the 
progress of maritime discovery and less to the improvement of 
naval diet. Though the cruising radius of galleys was restricted 
by the demand of the rowers for food, no reform except cutting 
down the ration seems to have been attempted. Roman citizens 
were fed with import-grain to secure the sort of moral order 
based upon idleness and satiety, as expressed in the imperial 
maxim panem et circenses. But while war could be relied upon 
to fill the benches of the galleys with robust barbarians, there was 
little care for their longevity, and the lash was the regular stimu- 
lant. The ration-tables of the last of the galleys disgraced hu- 
manity, and the artillery which disabled them did a beneficent 
work. 

The maritime races of the northern seas had a more rugged 
manliness and individuality enough to guard their dietary rights. 
The Vikings, for instance, enjoyed a rude profusion of meat and 
drink afloat or ashore. A feature of all their inland raids was the 
strand-slaying before making sail for departing. All the cattle 
of the country side, including the horses ridden by the pillagers, 
were slain and salted down for sea-stores. Ulysses owed part of 
his maritime misadventures to an indulgence in strand-slaying in 
Sicily, while the ancestor of William the C nqueror was driven 
from Norway for killing cattle in defiance of the prohibition of 
Harold Fairhair. The long ships of the Vikings had scanty space 
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for provisions or passengers, and it is recorded that Haro} 
Hardrada when chased started his ale-casks and hove his prison. | 
ers and his provisions into the sea. A milder device was sug. | 
gested by an Irish thrall to a thirsty crew of Norsemen bound for 


Iceland. After they ran short of water it was found that oatme 
kneaded with butter—fresh butter, no doubt—would allay thirs, 


Besides ale the Vikings seem to have known stronger liquors, | 


mead brewed from honey for one, and the bragging cup whic 
the chiefs drank at high festivals gave rise to many scandalous 
and superhuman vows. 

The rediscovery of the Canary Islands and their occupation a 


a commercial outpost in 1402 promoted the discovery of the New | 


World in many ways, but chiefly by offering supplies and re 
freshments for hungry and thirsty mariners bound to the west 
ward. Its resources had been left undeveloped by successive 
raiders and slave-hunters, African or European, and it is probable 
that the Norman captains, Gadifer and Bethencourt, who sailed 
ninety years before Columbus, found the same supply of food 
that Sertorius, noblest of* Plutarch’s Romans, would have found 
had he sailed to carry out his project of an island empire fifteen 
centuries before they attempted the conquest. The staples were 
simple enough, grain and fruit in Grand Canary, goats’ flesh and 
cheese in Fortaventura, where the natives hung their meat to dry 


unsalted and so filled their stone huts with rank odors and be 7 
came the first of the buccaneers—if that term be used in its ; 


natural sense. 

Spanish and Portuguese settlers brought various fruits to per 
fection, and made all the groups of islands in the East Atlantic 
favorite stations for the refreshment of mariners, the Azores for 
homeward bound ships or those who lay in wait for them, and 
the Canaries and the Cape de Verdes for those bound for the 
West Indies or even for Virginia. The early English navigators 
always alleged their need of water as an excuse for their unwe- 
come visits, and they often succeeded in buying a stock of the 
wines which they thought no less indispensable. Whatever might 
be denied in trade they were eager to win by fighting, though they 
were sometimes beaten off by those who had property to defend 
from pillage. Porto Santo near Madeira was ransomed by ont 
of the Elizabethan captains for eleven hundred hens, a herd of 
goats, a few casks of wine, and grapes and figs at discretion 
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Raleigh on his last voyage in 1617 lingered among the Canaries 
in search of supplies, getting his last comfortable refreshment at 
Gomera, where he exchanged presents with the governor's 
English wife. Her gift included, Raleigh tells us, “ great loaves 
of sugar, a basket of lemons, which I much desired to comfort 
our many sick men, a basket of oranges, a basket of most delicate 
grapes, and another of pomegranates and figs, which trifles were 
better welcome to me than a thousand crowns would have been.” 
The next day he got more fruit, fat hens, and loaves of white 
bread. The usual epidemic accompanied the luckless voyagers 
on their way to Guiana, but the fruit from Gomera kept Raleigh 
alive until he could be refreshed by pineapples in the West Indies. 

Columbus and his immediate successors showed little healthy 
curiosity in matters of diet, though they were eager to infer can- 
nibalism from the Carib custom of curing ancestors on the 
boucans set up to cook their meats. As attempts to form colonies 
were made the Spaniards grew familiar with the staple foods of 
the natives, and learned to use some of them as_ sea-stores. 
Cassava, the chief farinaceous food of tropical America, makes a 
serviceable bread still sold in the markets of Cuba, but its prep- 
aration requires native labor and skill. The root is generally 
poisonous, but the poison can be extracted by grating, squeezing, 
and washing, and the dried flakes adhere to form a cake when 
strewn on a hot plate. These cakes keep fairly well at sea, though 
Montaigne found the sample he tasted in France rather insipid, 
and the first expeditions to Mexico had to rely upon cassava and 
bacon, cazabi y tocinos, until they learned how to dress maize and 
had recruited Mexican women to follow the camp and bake 
tortillas. These excellent pancakes have to be made from dough 
made by rubbing soaked corn on a flat stone. Though elastic 
enough to serve for napkins and trenchers they are savory only 
when freshly made. In recounting the horrors which followed 
the defeat of the noche triste, Bernal Diaz does not forget the 
hardship of eating stale tortillas after the Indian women had 
deserted. 

The conquest of Peru involved much greater hardships by 
reason of its greater distance from the base of supplies at Panama. 
The wretched band who remained with Pizarro while Almagro 
sought relief, gleaned only scanty sustenance from shell-fish and 
had to fall back on salt and bitter fruit of the interminable man- 
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grove swamps which border the coast north of the equator. Tr 
fertile valleys of Peru abounded in corn and beans, cassava agj 





yams, and the native custom of drying all sorts of fruits and roo 


supplied a variety of portable foods. Moreover, all sorts of Spa | 


ish fruits were soon naturalized in the irrigated gardens, whid | 
the native cultivators, hemmed in by the sea and the desert, ha 
to work for the benefit of their conquerors. Those Indians wh’ 


dwelt in the wet regions of the tropics might always escape tha” 


obligation by taking to the jungle, and there the invaders ofte 
starved. The grape flourished in Peru and Chile, and the fam 
of their strong wines and brandies had something to do with th 
zeal of the buccaneers to capture towns and ships in the Sout 
Seas. These thirsty rovers often reveled in the capture of a prix/ 
laden with thousands of jars, each of which held seven or cig | 
gallons of strong Pisco wine or raw brandy. These dead} 
liquors were excluded from Guatemala by Spanish law, but th! 
pirates welcomed such spoil, finding the jars convenient for al 
ing water after the liquor had all been drunk out. 

North America had fewer agricultural products outside th) 
tropics, though corn, beans, and squashes grew as far north ay 
Canada wherever there was a settled population. On the othe 
hand, there was no lack of game and fish, and the climate encour | 
aged hunting. Thus Cartier in the Gulf of St. Lawrence loadei | 
his boats with fat sea-birds, picking up guillemots by the ton aml) 
salting them for sea-stores. Upon entering the great river kt 
found stores of food in the long houses of the Indians, corn any 
beans, smoked fish and eels, all neatly packed in baskets. Thet/ 
Frenchmen found the Indians unwilling to sell their stores ani 
reported them stingy with their victuals. Yet they taught tt) 
strangers the rudiments of American cookery—how to bake com) 
bread between hot stones and how to blend beans, corn, ail) 
squash into a savory porridge, since known as succotash. 

The New England pilgrims saved the lives of the remnant wht} 
survived the first winter by consuming part of a similar hoard @ | 
Indian corn and planting the rest according to native husbandq) 
with a fish buried in each hill of corn. The standard of luxury# 
the second generation of settlers in Massachusetts appears in 
list of presents forwarded in the hope of securing the favor @ 
Charles II after the Restoration: besides several thousand choice | 
codfish, there were certain barrels of cranberries and of “ exttt | 
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good samp.” Whether the Court liked hominy and the rest of 
these rustic dainties we are not informed, but Mr. Pepys declared 
that the Navy could not have put to sea to fight the Dutch had 
not the men of New England added a shipload of spars to their 
bounty. Of course the King disregarded the terms which the 
Puritans proposed in connection with their gift—a course in which 
history is bound to justify him—but he might have found a good 
word for samp and cranberries. 

The Spaniards were not tempted to extend their domain to in- 
clude the land where these were accounted as luxuries. Even in 
Florida the soldiers complained of hunger and urged that they 
might be sent to Peru. Melendez reported that he had left stores 
enough at St. Augustine to give each of them a pound of biscuit 
per day with occasional rations of meat, oil, and garbanzos. 

The Antilles to which the soldiers who had removed the French 
from Florida for the most part deserted, abounded in luxuries 
even in their savage state, especially for Spaniards who had an 
allotment of “ good Indians ” to pay them tribute in the produce 
of the land. The means of subsistence having been multiplied by 
new crops and cattle, the immediate descendants of the conquer- 
ors could buy for a real two or three bushels of wheat, eight 
Spanish fowls, or three turkeys, but by 1557 these prices had in- 
creased tenfold and were nearly up to modern standards—the 
result of partial emancipation, according to conservative opinion. 

The first Englishmen in Bermuda landed as castaways, but 
found food in abundance. They lived mostly on wild hogs—their 
one dog catching over a thousand—and were able to relieve a 
famine when they crossed to Virginia in a vessel built and pro- 
visioned at the islands. The permanent settlers were no worse 
off, as they found beans, peas, and pumpkins growing wild, turtles 
ready to be turned, and silly birds fluttering into their cabins and 
even into the fire, “ with a strange lamentable noise as though 
they did bemoan us and bid us take, kill, and eat them.” The 
hogs with which the Spaniards had stocked the islands must have 
grown scarce since Somers and his shipwrecked crew ate so many 
of them, as intending colonists were warned to avoid famine by 
bringing barrels of biscuit and of butter, besides vinegar, oil, and 
aquauite, 

In spite of the advance in prices high living seems to have been 
the rule in Mexico during the seventeenth century. An English 
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friar out as a missionary to the Philippines about 1630 records the 
entertainment there provided “ for our better encouragement to 
a second voyage at sea.” Besides copious meals abounding in aj 
sorts of fish, flesh, and fowl, sweetmeats—conserves of quinces 
and the like—were served with biscuits and chocolate at all hours 
of the day. To account for the appetite and digestion which over. 
came this profusion, the Spanish doctors put forth a theory of 
climatic influences, which produced “a fair show but little sub- 
stance, applying this to meats, fruit, and men.” Tempted perhaps 
by these Mexican feasts and theories Gage abandoned his mission 
and went to Central America, though the land journey reduced 
him to the debilitating Indian diet of “ crabby lemons, water, and 
maize powder.” 

The northern margins of Mexico were regions of hunger for 
the European wanderer, as Cabeza de Vaca learned during his 
years of distress among the Indians of Texas. Most of the great 
company sent out to settle in Florida were slain, drowned, or 


starved in a series of misadventures, and the survivors were al 


ways on the verge of famine. The Texan tribes lived sometime 


on fish, and at other seasons killed buffalo or deer, but their hunt 


ing involved incessant migration, often to deserts without fuel or 


water. Even in regions infested by clouds of mosquitoes, wood | 
had to be carried to make smoke to drive them away. The sav | 


ages were always lean and haggard except during the season of 
prickly pears. Then they pitched their camps among the cactus 
thickets and ate and drank incessantly, squeezing the juice from 
some of the fruits, pounding others into meal, and drying others 
like figs. 


Voyagers crossing the Western Ocean before 1620 followed 


the Southern track, and many of them, especially the Englisi, 
called at Dominica for refreshment—a compendious phrase every 
thing from a chance to wash clothing and fill water-casks to trafit 
with the Caribs for fish and fruit. These Indians were never co 
quered by the Spaniards, and for the sake of political intrigu, 
the French and English allowed them a nominal independent 
until 1796. They have been called the first buccaneers, and 
whether the title refers to their manner of curing meat or to thei 
practice of maritime piracy, they have some claim to it. Foreigt 
ers learned to follow suit, however, adopting their canoes and 
hammocks as well as both forms of buccaneering. 
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Their boucan or barbecue was a rack or table of sticks under 
which a slow fire was built to smoke and dry flesh or fish. Though 
the process was slow they used hardly any other method of cook- 
ing meats, and were thus provided with sea-stores. They con- 
sumed much fruit and also made cassava bread, which a French- 
man, sick of Carib diet, declared to be the only clean thing they 
ever ate. As for fruits, he said, they rather drank than ate them, 
heating and mashing them to induce fermentation and thus sup- 
plying themselves with intoxicants. They were fond of red pep- 
per, of course, and they had a hot sauce made of the poisonous 
juice of the cassava root and the fat of land-crabs. This mixture 
they called tawmali, and applied indiscriminately to all sorts of 
viands. 

The Spaniards unwittingly promoted the establishment of buc- 
caneers and other interlopers in the West Indies by stocking them 
with wild cattle. The cessation of gold mining and the destruc- 
tion of the natives left islands like Hayti and Jamaica, capable of 
supporting an active population, without the restraints and delays 
of industrial organization. Thus Cromwell’s shattered and sickly 
army, repulsed from the city of Santo Domingo and forced “ to 
find food without fighting,” drifted to Jamaica and founded the 
tropical empire of Great Britain, while the French colony of Hayti 
was a growth from the camps of cattle-hunting poachers. 

The soldiers who were sent ashore to shoot cattle in the woods 
grew sick or lazy, and after the stock got wild, starved in the 
midst of plenty. Sailors did better, especially if their ships hap- 
pened to have dogs, and they could go to the Caymanes for turtle. 
But only a remnant of the conquerors of Jamaica lived long 
enough to become acclimated. 

Their successors, the buccaneers, at least knew how to cure 
meat, a simple process in a dry country but less easy in a land of 
tropical humidity. Beef cut into long strips, lightly rubbed with 
salt, and dried in the sun will stand a sea voyage with less loss of 
nutritive elements than corned beef barrelled in brine. There- 
fore tasajo and charqui are still staple exports from Buenos Ayres 
to Havana, for instance. But the boucan had to be sheltered, and 
the heat and smoke of a slow fire were employed to cure the super- 
ficial layer of the meat. Lean pork cut into long strips half an 
inch thick, salted, and smoked, was sweeter and more delicate than 
any other preparation of pork, and was a favorite article for buc- 
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caneering voyages. This savory bacon sold for $3 a hundred 
weight for a while, but the price had doubled by 1700. The flesh 
of turtle and manati was preserved in the same fashion and these 
were stewed with garlic by Spanish sailors, who compared the 
flesh of the manati when fresh to fine veal—a comparison which 
led an early Italian voyager to declare that the Spaniards were too 
hungry to notice what they were eating or else they had never 
tasted veal. Yet the later buccaneers liked manati and consumed 
great numbers of these sea-cows, which were quite helpless when 
assailed by the Mosquito Indians whom the pirates cmployed as 
strikers. In many of their West Indian “ lurking holes” the 
manati was as important part of their food supply as the turtle. 

Voyages to the Antilles or the Spanish Main were only a par- 
tial initiation to the privations of the sea as revealed to the intrepid 
discoverers of the Strait of Magellan and the South Seas. The 
first to pass the strait seem to have had better fortune than many 
later voyagers. Pigafetta, the chronicler of the voyage of 1521, 
tells of finding harbors only a few miles apart along the strait, 
each of them abounding in wood and water, sardines and shell-fish, 
and pot-herbs, sweet and bitter ; no better strait anywhere, thinks 
the Italian explorer. Yet it is evident that no sea-stores were 
provided, since Magellan warned his people that he meant to keep 
them at sea until they had eaten the raw-hide chafing-gear from 
the yards, a grim threat which was soon verified. Biscuit they 
had, but it was pulverized by worms and defiled by mice, and it 
needed some resolution to consume it, though neither sort of ver- 
min was spared after famine set in. Some relief was found in 
the Philippines, where fowls and pigs, rice and yams, could be 
obtained by trading with the natives or forcing them to pay trib- 
ute to the King of Spain. But privations lasted as long as the 
voyage, and only eighteen men completed the circumnavigation 
and got home to Spain. 

The second expedition through the straits, that of Loaysa m 
1525, was unlucky throughout, and its minor hardships were for- 
gotten in the story of its tragic termination. Yet we find it noted 
that while the ships lay in a Patagonian harbor before attempting 
the strait an offer of fifty ducats, calculated as equivalent to4 
thousand in the spice trade, was made for the last pair of fowls 
left alive, and the owner refused to sell because the hen still laid 
fresh eggs of inestimable value for the sick. 
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Though Drake carried only a single vessel and a remnant 
of her crew back to England in 1580, his company were never re- 
duced to the misery which Magellan’s men had to endure. Yet 
Drake was notoriously a “ bad provider ” to the end of his naval 
career. Setting out for a voyage to the Pacific, his crews had to 
begin foraging on the African coast and among the Cape de Verde 
Islands, where they got little but water and wine. South of the 
Rio de la Plata they lived mostly on Patagonian diet, seals, 
“ wholesome but not pleasant,” dried ostriches from Indian store- 
houses, and penguins fat as English geese. In the strait 3,000 
were taken and salted down on a single islet. But the Golden 
Hind ran short of stores again before a Chilean settlement could 
be pillaged, and here the foragers had to fight for their lives. 
From Valparaiso northward there was no danger of famine, and 
the ship of gold, the famous Cacafuego, yielded provisions as well 
as treasure and equipped her captor for a voyage across the 
Pacific. 

Cavendish, who followed Drake’s track six years later, had 
more hazards and adventures to encounter in his search for spoil 
and supply. He began by seeking infection at Sierra Leone and 
among the African islands, cruised without reward on the coast 
of Brazil, and got his first relief in Patagonia. Port Desire in 
latitude 48° south, was more generous than the tropics, yielding 
“wonderful great store of seals”’ and an island full of gulls and 
puffins. The flesh of young seals was “ hardly to be known from 
lamb or mutton,” and the fowls also were very good. Within 
the strait the company lived for a month “ altogether on mussels, 
limpets, and birds.” They were warned, however, that the change 
of seasons might cut off such supplies, since they saw—and aban- 
doned to their fate—the last remnant of the colonists sent out 


to guard the strait and condemned to starve on its inhospitable 
shores, 





One of the Spanish ambassadors at Elizabeth’s court had pre- 
dicted that Englishmen could never trade bevond the strait be- 
cause they would have to be fully laden with provisions, “ con- 
sidering how these Englishmen eat,” and hence would be unable 
to carry merchandize. The resources of the strait, scanty as they 
were, helped to defeat this calculation and in time gave this route 
a higher reputation than it deserved. Even Captain Cook thought 
that the refreshment to be obtained in the strait might prevent 
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scurvy, and thus compensate navigators for giving up the obvious 
nautical advantages of the sailing route via Cape Horn. This 
opinion related only to passages made during the Antarctic sym. 
mer, and it failed to convince the merchant marine of any country, 

When we consider the economic resources of the Strait of 
Magellan in detail their importance diminishes. The only fruit 
worthy of mention is the huckleberry, of which there are many 
varieties, and the wild celery seems to be the only pot-herb of 
any value. These are doubtless anti-scorbutics, but their nutritive 
value is insignificant. Fish are by no means abundant within the 
strait, and the natives wander from ocean to ocean in search of 
seals and whales. Sea birds swarm according to season, but the 
only perennial food supply is that obtained from the shore between 
high and low water. The Spaniards have a verb, mariscar, for this 
dreary employment of gathering shell-fish, but Sarmiento’s colo- 
nists starved as soon as they had exhausted the accessible supply. 
The infinitesimal oysters which Korean women still gather show 
the inadequacy of such resources for supplying the needs of 
seamen. 

The voyage which Cavendish attempted in 1591 showed the 
dangers of sailing for the Pacific at the wrong season and with 
a short stock of provisions. He sought supplies at Santos in Brazil 
in January, but through lack of discipline and energy his crew 
allowed the natives to hide their stores in the woods, and the ships 
sailed without provisions. Entering the strait in April, Cavendish 
encountered intolerable storms and was forced to return to Braal, 
whence a few of his company got home in distress, having lost 
their general and most of the crew by scurvy or starvation. He 
had twice marooned his invalids during this dreadful voyage, and 
perhaps had little right to complain of mutiny and desertion as he 
did in his last letters. His consort, commanded by John Davis, 
the Navigator, wintered in Port Desire from May to August, and 
then returned to the strait. Upon going into port the crew saved 
their lives by gathering mussels at an extreme low tide, and smelts 
were taken with pin hooks. In the strait they salted twenty casks 
of seals, but the September gales drove them back from the Pacific, 
and they too returned to Brazil. The master had gone round 
the world with Cavendish, and he urged the continuance of the 
voyage in the Pacific, promising a supply of penguins at some 
island near the strait, wheat, pork, and roots at the island of 
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Santa Maria, and the chance of taking stores in prizes on the 
coasts of Chile and Peru. Finally he warned his comrades that 
the attempt to return left them nothing to hope for but death. 
Obviously the fate of the expedition depended altogether upon 
the chance of securing supplies, but with hunger arrayed against 
foresight the desperate counsel was bound to prevail. 

Before running out into the Atlantic, the crew strove to cure 
penguins enough to avoid starvation. Salt was made at Port 
Desire, and no less than 14,000 birds were cured before Decem- 
ber 22. The fare in port included eggs, penguins, young seals, 
and young gulls, besides an herb they called scurvy-grass—prob- 
ably wild celery—which they fried with eggs, using train oil in- 
stead of butter. They were all sound when they left Patagonia, 
but Brazil yielded them nothing in the way of sea-stores, not 
even cassava bread, since the Portuguese ate the roots simply 
boiled or roasted. 

When they sailed from Brazil there was not much left to live 
on except the unsavory penguins. The original allowance had 
been five birds for four men daily, with an occasional spoonful 
of oil or ounce of meal, and at that rate they should have lasted 
six months. The cutting off of a large foraging party in Brazil 
and the mortality which soon overtook the rest might have helped 
out this estimate had not the penguins become infested with 
worms, horrible vermin an inch long and capable of biting any- 
thing except iron. These nibbled at the planks of the ship, bit 
the sailors, and made sleep impossible. A malignant form of 
scurvy carried off most of the crew, and Davis was the only man 
in health when the coast of Ireland was sighted. Here he ran 
the ship ashore and landed the sixteen wretched men who sur- 
vived, 

After this miserable tale it is a relief to peruse the dietetic 
notes of Richard Hawkins, who entered the Pacific in 1594, and 
came to grief in battle off the coast of Peru. He gave much 
thought to matters of diet and cookery, and arrived at sound 
modern views in regard to the cause of scurvy. In Brazil he 
found the cassava flour, farinha de pao, an excellent material for 


pancakes ; fried in lard. butter, or oil and strewn with sugar these 
Were “ 


i meat that our men desired above any that was in the 
ship.” 


He bought the thin, hard sheets of cassava bread also, 
and liked the kind made with chocolate, a sort of Brazilian spice- 
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cake. The Portuguese ate the boiled cassava root with molasses, 
and the Indians had learned to like it so. The English sailors 
found that it would make a kind of hasty pudding, which they 
called burgoo. Gannets boiled with pickled pork and thickened 
with oatmeal made “ reasonable pottage,’ and Hawkins had these 
birds reserved for the sick. Fur seals lost something of their 
rank flavor when split, salted, soaked, and pressed, and might 
then be resalted and packed in beef barrels for two months’ keep- 
ing. Young gulls were to Hawkins “ the delicatest food I haye 
eaten in all my life.” With so cheerful and diligent a caterer 
the passage of the strait must have lost many of its hardships, 
The verdict on the fur seal as an article of diet will seem to most 
who have tasted its flesh somewhat distorted by official optimism, 

The pilot who promised to find food in the Chilean archipel- 
ago for Davis and his company was justified by experience, 
Chiloe, Mocha, and Santa Maria were good supply stations for 
the products of the temperate zone; wheat, barley, and potatoes 
in bales ready for shipment might often be brought off by men 
hungry enough to fight for refreshment. Wild cattle and hogs 
were to be found on some of these islands, and there was a 
chance of fowls and fruit. 

But of all the Pacific islands none holds so high a place in the 
annals of sea-faring diet as Juan Fernandez. The earliest account 


of its resources was given by Dampier, who visited the island as | 


a pirate in 1681 and 1684 and as a privateer in 1704 and 1709; 
and it is to be regretted that they are best known from the dis 
figured version incorporated in Robinson Crusoe by De Foe 
The most thorough test of the habitability of this island appears 
in the narratives of two men who were marooned on the island 
during the age of the buccaneers. The more famous of these was 
Alexander Selkirk, but the Mosquito Indian who preceded him 
showed a higher degree of woodcraft and self-reliance. He was 
one of the hunters for Watling’s crew of pirates when he was 
left ashore by accident with a knife and a gun as his sole equip 
ment. The knife was soon turned into a saw, and the gun-barrel 
was made to furnish material for a set of spear-heads, fish-hooks, 


and knives by which he was enabled to kill and utilize all the | 


game and fish which resorted to the island. With hospitable fore 
sight he killed three goats and cooked them with palm cabbage 
as soon as he sighted English ships in the offing. Spaniards had 
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visited the island during his stay and he had exercised his savage 
ingenuity in hiding from them, though unlike Crusoe, he did not 
build a fortress to hide in. Unlike Selkirk he drew most of his 
sustenance from the sea, but he took his share of all the products 
of the island, his tribal customs being cheerfully omnivorous. 

Selkirk was more amply equipped, as his landing was deliber- 
ately planned, and as a civilized man, he was more scrupulous in 
the matter of diet. He could not eat fish, for instance, without 
salt, and he was unable to prepare that condiment. But he de- 
rived much comfort from the excellent crawfish, and became a 
bold and skillful hunter of goats, running them down by swift- 
ness of foot on the steep slopes of the hills. While developing 
his athletic powers he did not neglect study, and completely mas- 
tered his epitome of navigation besides giving much time to the 
Bible. He brought clothes and bedding ashore, and wore linen 
shirts to the end of his five years of solitude, though he made 
outer garments of goatskin when he needed them. Shoes he had 
the good sense to abandon, and his feet were hardened for climb- 
ing. For the sake of concealment his lodgings were built in trees, 
lining them with skins to keep out wind and rain. He had a 
cooking camp at a reasonable distance from his dwelling, and 
altogether lived in a decent and wholesome fashion. 

With these narratives in his possession De Foe wrote the first 
novel of adventure. Though he landed his hero on the island of 
Tobago, he dealt with the climate and products of Juan Fernan- 
dez, but without any comprehension of the simple rules of hy- 
giene and diet necessary to preserve life. Crusoe had a year’s 
stock of provisions, bread, rice, and cheese, to say nothing of 
rum to outlast a generation, even though he could hardly take a 
stroll without loading himself with flasks. With his surplus 
tools and stores Crusoe had to work as a shopman to keep them 
in order, and he seems to have had little relish for any food not 
prepared for the counter of a baker or grocer. Though he re- 
mained a bad carpenter to the end, he became a fair hand at pastry, 
and he admired the results of his efforts as a tailor. Goats’ milk 
had to be turned into cheese, and wheat baked into bread to sat- 
isfy his longing for commonplace superfluities. Even when he 
resolved to rescue the Spanish crew held captive by the Caribs 
or other cannibals he kept them waiting until he could raise wheat 
enough to keep them for a whole year. As for clothing, he defied 
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the climate by wearing complete suits of goat skin, and he lost 
no time in subduing Friday to his absurd standard of propriety, 
though he admitted the discomfort of goat skin trousers to the 
natural man. Turtles, fish, and birds meant nothing to a man so 
resolute in living the life of a shop-keeper, and no marooned or 
shipwrecked mariner could ever thrive on the maxims of Robin- 
son Crusoe. 

The capacity of Juan Fernandez for supplying both sea-stores 
and refreshments was most thoroughly tested in 1720 by Captain 
Shelvocke, a naval officer employed as a privateer and degener- 
ating toward piracy, who was wrecked on the island with a re- 
fractory crew of English sailors. A little bread, beef, and cassava 
meal was saved, shelters were erected, and there was tolerable 
comfort at first, at least “in the evening around a great fire, 
roasting craw-fish in the embers.” But the Captain was resolved 
to build a vessel from the timbers of the wreck, and he had to 
find stores to enable him to continue his voyage. Goats were now 
wild; there were too many cats about the camps; but fish and 
seals were the most abundant articles of food. These had to be 
rejected as sea-stores on account of the scarcity of salt, and con- 
ger eels were caught as the principal stock for the voyage. They 
could be cured by smoke after being split and lightly salted, and 
2300 of them were packed for the voyage. Their average weight 
was only a pound, and they had to be fried in seal-oil, of which 
sixty gallons were provided. No cats were taken on board, 
though some who had been able to stomach their flesh reported 
that one meal of it gave more “ substantial relief” than four or 
five of fish. During the five months spent on the island, living 
without bread or salt, there was not a single case of illness, and 
it is hard to blame the deserters who absconded before Shelvocke 
put to sea. 

The forty men who sailed with their captain were huddled to 
gether and forced to lie on the bundles of eels, “ with nothing t0 
defend us from their abominable stench,” Shelvocke complained. 
The water supply was scanty and hard to come at; there was 
only one cooking place ; and the men lived in “a continual noise 
of frying from morning to night” and in perpetual quarrels, 
“contending for the frying-pan.” Though they met and fought 
a Spanish vessel on the fifth day out from Juan Fernandez, they 
got no relief until they landed at Iquique three weeks later. In 
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spite of their hungry desperation, their little cannon charged with 
bolts and pebbles failed to bring the Spanish ship to terms. 
Finally a vessel of 200 tons was surprised at anchor off Pisco, 
and they were able to abandon the wretched bark built at Juan 
Fernandez. 

Thereafter foraging along the coast was tolerably successful ; 
corn and beans, dried beef and salt fish, were the staples, but 
they sometimes blundered upon luxuries, such as fruit, fowls, and 
eggs. Near Quibo to the westward of Panama they found an 
island hacienda well-stocked with cattle and hogs. After a break- 
fast of hot cakes and milk they set to work to cure beef in thin 
strips lightly salted—only five pounds of salt to a hundredweight 
of meat—and carried off a good supply. Nevertheless they 
again encountered scarcity, having no stores but beans until the 
Juan Fernandez eels were recalled to memory. These were 
brought from the hold and served out to the crew, though they 
had “ lain soaking and rotting in the bilge water” during months 
of tropical cruising. After this nauseous experience it is not sur- 
prising to learn that the crew insisted upon taking prizes after 
due notice of a treaty of peace between England and Spain or 
that Shelvocke consented to this piracy, which was rewarded by 
“a twelvemonth’s provision of bread, flour, sugar, and sweet- 
meats,” the latter including marmalades, preserved peaches, 
grapes, and limes from Peru. The prizes also supplied negroes 
enough to double the force of the piratical crew. 

Among the “ great variety of dangers and distresses ” which 
Shelvocke describes, those due to the overladen pinnace and the 
unsavory eels were not the least memorable. Raleigh had a simi- 
lar experience in ascending the Orinoco in 1596 with a hundred 
men in five small boats” and their victuals for a month in the 
same, being all driven to lie in the rain and weather, in the open 
air, in the burning sun, and upon the hard boards, and to dress 
our meat and to carry all manner of furniture in them, where- 
with they were so pestered and unsavory, that what with the 
victuals being mostly fish, with the wet clothes of so many men 
thrust together and the heat of the sun, I will undertake there 
Was never any prison in England that could be found more un- 
savory and unwholesome, especially to myself, who had for many 
years been dieted and cared for in a sort far differing.” This is 
too long and breathless a complaint to be coupled with the assur- 
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ance that not a man was made ill after all, and the personal refer. 
ence helps to explain why history has at last decided to com. 
memorate Raleigh as a courtier and projector rather than a se. 
man or an explorer. 

The reputation of Juan Fernandez owes more, perhaps, to the 
classical narrative of Anson’s voyage in 1740 than to any othe 
document. Never were ships in a lower stage of hygiene than 
the Centurion and her consorts in the South Seas. At St. Cath 
erine’s island on the coast of Brazil an effort had been made for 
“correcting the noisome stench on board and destroying the 
vermin ” by landing the crew and scraping, smoking, and scour 
ing with vinegar between decks. Fruit, onions, potatoes, and 


beef of bad quality were bought for daily use, but no live stock | 


or other stores for the voyage was obtainable. During a ten 
days’ stay at Port St. Julian little use seems to have been made 
of Patagonian produce, and Cape Horn was rounded too late in 
the year and under unfavorable conditions for health. The de 
fective charts with which Anson was provided prevented him 
from seeking relief in the Chilean archipelago, and restricted his 
choice of a relief station to Juan Fernandez, but it took him a- 
most two months to make the island after he got clear of the 
coast of Tierra del Fuego. 

When the landfall was made in June only eight seamen out of 
a crew of nearly 500 were fit for duty, and the officers and their 
servants—doubtless the best-fed men in the ship—had to work 
the ship in approaching the anchorage. As soon as the anchor 
was down a boat was sent ashore to reconnoiter, and this brought 
off a favorable report and a load of seals and grass. No time was 
lost in clearing the decks of the surviving victims of scurvy, an 
some hundreds were soon encamped ashore. Many died during 
the disembarkation, and the death-rate did not fall below hali« 
dozen a day for nearly a fortnight. This was disappointing, sine 
immediate results had been expected from their removal from 
decks which had suffered from the inevitable “ great relaxation 
in the article of cleanliness,” to which the clerical chronicler det 
cately refers. 

There was no lack of anti-scorbutic vegetables about the camp; 
water-cress, purslain, and sorrel grew self-sown; turnips and 
radishes—which the seamen classed together and used only a 
greens—had been planted in the clearings and now produced 
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regular crops, though the roots were coarse and stringy. Anson 
for 


se 


sought to increase the variety of these garden products, 
the accommodation of his countrymen who shall hereafter touch 
here,” by planting seeds and stones, and the peaches mentioned 
by many voyagers may date from his visit. Doubtless his gar- 
dens helped Spaniards as well as Englishmen, however narrow 
his intention may have been. The goats had grown even scarcer 
than in Shelvocke’s time, dogs having been turned adrift to ex- 
terminate them to the disadvantage of the buccaneering trade. 
The cats had also grown scarce. Anson’s men rarely got more 
than one goat a day, but they could have all the seals and sea- 
lions they wanted, though they only condescended to eat such 
flesh when they grew tired of fish. These last were the staple 
diet, with craw-fish running to eight or nine pounds as a special 
luxury. One of the last vessels to join the flagship was sighted 
several weeks before she was able to make the anchorage, and 
her crew must have perished had not Anson sent boats to assist 
and supply them with water, fish, and vegetables. As it was, 
three-fourths of her crew had been committed to the deep before 
she came to anchor. 

The crew of the Wager, which was wrecked on one of the 
Chilean islands, had to endure even greater hardships than their 
comrades who reached Juan Fernandez. When the ship struck 
the spirit-room was broken open, and many drunken men were 
lost with the ship. Few stores were saved, but with fish bought 
from roving Indians and shell-fish gathered from the rocks the 
men who got ashore were able to support life. Discipline could 
not be maintained, however, and the larger part of the crew made 
mutinous preparations for a voyage to Brazil. Sailing in Octo- 
ber, 1741, they reached Rio de Janeiro in January, having lost 
fifty out of the company of eighty. Of the twenty who remained 
with the captain, only four survived to reach a Spanish settlement 
a year after the shipwreck. This tragic story illustrates the help- 
lessness of men ignorant of the primitive arts of hunting and 
fishing and reduced to the resources of Patagonia. 

By September Commodore Anson was ready to begin his cruise 
for the destruction of Spanish commerce with two ships, carrying 
$35 men out of the force of 961 who had sailed from England. 
The Admiralty’s plan of recruiting this force contributed as much 
to this mortality as the defects of its method of supply. Invalids 
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from Chelsea Hospital and marines, freshly recruited and abso. 
lutely untrained, furnished 500 of the victims. For supplying the 
wants of the squadron two agent-victuallers had been appointed 
and furnished with trade goods to the value of £15,000 to ey. 
change for provisions. Most of this stock was lost in the Wager, 
and a quantity of stuff carried round the world had to be sold ip 
England for a fourth of its cost. Yet this trading scheme had 
been regarded as promising almost as much profit as might be 
won by attacking the enemy’s commerce. 

3efore leaving Juan Fernandez a large part of the stock of 
provisions, bread, rice, and groats, had to be condemned, and the 
only new supply laid in consisted of salt fish, which proved very 
unwholesome, and a few casks of sea-lion oil. Payta was the 
next relief station, but only a few hogs and hens were brought 
off when the town was pillaged and burned in November, 1741, 
and the failure to find sea-stores was by no means compensated 
by the seizure of a boatload of silver coins and church plate. 
At Quibo Anson’s men learned to live on tropical products, and 
green turtle became a staple food for several months. These were 
readily taken at sea as well as in port, but it required vigorous 
measures to induce the slaves, negroes and Indians who had been 
taken from prizes and kept to assist in the ship’s work, to accept 
this kind of rations, though they came to be fond of it before 
long. Little else could be picked up on the Mexican coast, and 
the boats had to cruise for turtle even when the ships lay in port 

Many landings were made to find water for the coming cruis, 
though it was reported that the Manila galleons relied on the 
heavy rains of the tropics to furnish their supply, husbanding the 
water by spreading mats to catch it and split bamboo condr-tors 
to lead it into jars. One of the Centurion’s boats was adnift 
without supplies for some weeks on the Mexican coast, unable to 
land on account of the surf and reduced to the last extremity af 
thirst. Relief was finally obtained by a shower, and their break 
ers were filled by spreading the sails as awnings and weighting 
them with bullets to hold the rain water. 

In spite of the advice contained in the narratives of his prede 
cessors, the buccaneers, Anson made no effort to recruit at aly 
of the favorite outlying islands of the eastern Pacific. Puna, 
Gorgona, and Plata were tropical islands and no better or worst 
than Quibo, but the Galapagos, Cocos, and Tres Marias had 
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special climatic conditions and products . which had attracted 
many companies of the buccaneers. The Galapagos have a suffi- 
ciently uniform climate, as they lie directly on the equator, and a 
reasonable rainfall, though many who sought water there were 
unable to fill their casks. The buccaneers must have been more 
successful, since they often spent months here, and even estab- 
lished provision depots on the islands. In 1684, when Dampier 
and Cowley were pirates in the South Sea, a stock of 1500 sacks 
of four and a quantity of sweetmeats were landed here. The 
islands were not rich in vegetable products until successive col- 
onies had attempted and abandoned agricultural settlements. In 
1892, however, there was a flourishing hacienda on Chatham 
Island, and Charles Island, then uninhabited, had productive or- 
chards of tropical fruits and large herds of wild cattle, hogs, and 
donkeys. The buccaneers sought animal food mostly, and these 
islands offered them certain special luxuries. Besides the rock- 
fish and green turtle which their boats might catch, they were 
always sure of plenty of iguanas, most delicate food for those who 
had outgrown prejudice against lizards, and the giant tortoise 
from which the group takes its name. These creatures were help- 
less and easily taken ; their flavor was excellent, their weight might 
run to several hundred pounds, and they could be carried on 
long voyages without requiring to be cured as sea-stores or fed 
as live-stock. Birds in great variety—flamingoes were still to be 
shot a few years ago—haunted the Galapagos, and doves and the 
like were so tame that they could be picked up by hand. 

Cocos Island belongs to the damp region of the tropics and is 
covered with rank vegetation accordingly. In a state of nature 
fish and turtle must have been its chief supplies, but pumpkins 
and pigs were long since naturalized in its woods, and it has 
always been a convenient watering place. The group of the Tres 
Marias had a more arid climate of the Mexican type and was not 
recommended for watering. Seals, turtle, fish and birds were 
at hand, and the Mosquito Indian strikers kept the ships of the 
buccaneers supplied with fresh food. Water and sea-stores had 
to be brought from the main, and expeditions to the haciendas 
lying far inland were hazardous, and many lives were lost in the 
search for corn and beef. Consequently most of the rovers who 


crossed the Pacific ran short of provisions before reaching the 
Ladrones. 
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Before considering the hardships of this passage it may be welj 
to compare the experience of Commodore Porter in the Esser 
in 1813 with that of his fore-runners. His outward voyage some. 
what resembles that of Anson, since he tried to obtain supplies at 
St. Catherine’s and found the Brazilian prices extortionate. These 
were mitigated by warning all boats away from the ship unless 
they would give in exchange for a dollar one turkey, or three 
fowls, or nine watermelons. Sailing without any considerable 
addition to his stock, Porter found his supply for the Cape Horm 
voyage to include 21,763 pounds of bread, 184 barrels of beef, 
114 barrels of pork, and 1,741 gallons of spirits. This meant d- 
minished rations, and the crew of the Essex accepted a two-thirds 
allowance of beef and pork—“ six upon four,” in old sea-faring 
speech—but offered a self-denying protest when their grog 
suffered the like retrenchment. Porter felt that he could not per- 
mit them to refuse their rum, since a sudden privation “ would 
cause sickness and dejection among them,” and he saved the 
situation by giving notice that grog would be served as usual and 
the tub upset fifteen minutes later. Having only 201 gallons of 
vinegar, he resolved to disregard the old custom and add it to the 
ration instead of expending it in fumigating and scrubbing the 
ship. Having learned from Cook to distrust the fat of salt meat, 
he forbade the frying of hard bread in slush from the galley. 

With these precautions the crew recovered from the dysentery 
contracted in Brazil and rounded Cape Horn without much loss 
of life. One man died to illustrate the fact that the methods of 
recruiting were still those of the eighteenth century ; he was sixty- 
five years old and suffering from a chronic disease of the lungs, 
but he was carried to sea to die because he was a handy man for 
tending the live-stock. As the ship’s rats and a number of Bre 
zilian monkeys were devoured during the run, it may be assumed 
that there were few cattle on board. Upon arriving in the Pe 
cific, Porter had to consider where relief might be found. He 
had resolved to avoid towns in order to keep his movements 
secret, and he was thus cut off from the ordinary commercial 
methods of supply, his plan being to replenish his stores from 
prizes taken at sea. 

His first landing was made at the island of Mocha, a favorite 
provision ground in the sixteenth century, where his whole com 
pany landed to shoot wild cattle. An officer had the misfortune 
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to shoot one of the seamen, and the expedition was far from 
being profitable. Hogs and horses were shot, how ever, and we 
are assured that the latter furnished the better meat. Foraging 
without organization was found to be both hazardous and un- 
productive. is ! 

During her successful search for British. whalers the Essex 
made the Galapagos her principal supply station. The prizes 
were well-stocked with sea-stores, but the special products of the 
islands were indispensable. The boats could bring in a daily 
harvest of green turtle—loggerheads being altogether despised— 
and excellent fish, while the volcanic rocks swarmed with iguanas 
in masses covering whole half-acres, and the huge tortoises were 
by no means rare. Captain John Macy of Nantucket had posted 
a notice that he had recently carried off 250 “turpen,” and the 
English prizes yielded 800 to the Essex. One ship threw over- 
board fifty, which were readily picked up afloat. There was 
never any difficulty in capturing these monsters, as they were 
mild in temper and quite helpless when turned. At James Island 
the Essex took fourteen tons of them for sea-stores, but found 
them inferior to those previously consumed, belonging to a differ- 
ent species—a fact which Darwin noted from Porter’s journal 
as confirming the surprising variability of species in this group 
of islands by which he was led to adopt the theory of evolution 
after an examination of his own collections in the Galapagos. 
At its best the flesh of the great tortoise was a delicate food; 
“the finest green turtle is no more to be compared with them than 
the coarsest beef to the finest veal,” Porter assures us, while the 
fat is superior to the best olive oil. 

The Essex stowed her tortoises in the hold—after a few days’ 
fasting—and it was supposed that they would keep for eighteen 
months without food or water. Another destroyer of commerce 
who followed Porter into the Pacific in 1815, the Irish adventurer 
whom the Argentines commemorate as the Almirante Brown, 
sailed in his own ship to attack Guayaquil and went to the Gala- 
pagos in a state of destitution after his attack failed. Abingdon 
Island yielded him seventy tortoises, and their average weight 
was about 150 pounds. With this supply he sailed for the At- 
lantic and killed his last tortoise off Cape Horn. A casual relief 
‘rom an English vessel enabled him to reach the West Indies. 

At Tumbez on the South American coast the Essex got a 
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scanty store of beef and liquor, but no regular allowance of liquor 
could be issued until two puncheons of Jamaica rum were found 
in an English prize. Whether because the rum was excessively 
strong or because the long season of enforced sobriety had weak. 
ened the men’s heads some scores of them had to go drunk tp 
their hammocks after the first issue of grog. 

A run to the Marquesas Islands brought them other opportuni- 
ties for indulgence of a more romantic nature. The Essex found 
a harbor at Nukahiva, an abundant supply of water, plenty of 
bread-fruit, bananas, and cocoa-nuts, and so many hogs that no 
salt provisions were consumed for several months. Like Magel- 
lan, except that he had better fortune, Porter joined in tribal 
warfare and levied tribute of provisions from both enemies and 
allies, and he annexed islands like an Elizabethan privateer, or at 
least proclaimed a protectorate. His political zeal left no perm- 
nent result, but it would be interesting to learn the fate of the 
tortoises from the Galapagos which were turned loose to stock 
the Marquesas. The Essex sailed for the South American coast 
with her decks full of hogs and a supply of cocoa-nuts and copra, 
which the natives recommended as food, leaving a garrison to 


oC 


hold the little fort amidst the “ demoralizing pleasures” of Ne | 


kahiva. The future of this littke company was hardly less tragic 
than that of those who sailed in the Essex, though decidedly less 


glorious. 


Returning to inquire into the commissariat of the buccaneers | 


who undertook the voyage across the Pacific, it appears that the 
Cygnet in which Dampier sailed in 1684 had less than a pint ol 
corn for each man’s daily ration, and served only one mealé 
day, consisting of eight or ten spoonsful of hasty pudding. This 
must have been made as a thin gruel, since it is stated that may 
went without drinking for ten days or longer while on this dit 
Naturally there was much grumbling in sailing 7,300 miles, and 
cannibalism was under discussion before they arrived at Guam 
Dampier tells us that he grew very lean but was otherwise bent 
fited in health. Captain Eaton’s crew were less fortunate i 
crossing from Gorgona to Guam, “ no man being free from scum 
and most of us in a consuming condition,” Cowley report 
Woodes Rogers in 1710 had to reduce rations, but there was htt 
hunger and less disease after this reduction. Shelvocke im Vi 
had, as always, evil fortune ; he chose to account for the digest 
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troubles which afflicted his people by attributing them to “ the 
quantities of sweetmeats they were continually devouring, to- 
gether with the dried beef half-devoured with ants, cockr« aches, 
and other vermin, which was their daily ration.” This bill of 
fare shows that they got their stores from a Spanish prize, the 
unwholesome sweetmeat being probably guava paste or marma- 
lade. The captain had no control over the issue of provisions, 
and the sweetmeats had been distributed as prize goods along 
with the wine and brandy taken by piracy. 

Shelvocke had been distracted over the liquor supply ever since 
he sailed from England and parted company with his consort at 
the mouth of the Channel. Captain Clipperton neglected to take 
his share of the stock of liquors, and his crew were hardly to be 
persuaded to continue the voyage “ without wine or brandy to 
keep up their spirits in that uncomfortable navigation” toward 
the Antarctic. The Speedwell, Shelvocke’s ship, was crank with 
her excessive lading of casks, and carried sail badly. The Suc- 
cess got to Juan Fernandez ahead of her consort and landed her 
sick to restore them to health; “ but the very thought of being 
without any cordial to comfort them dejected them excessively,” 
so that all hands “ were continually cursing Captain Shelvocke 
for running away with their liquors.” A few months later they 
got a prize with 400 jars of wine and brandy on board, a most 
welcome refreshment. 

Out of Shelvocke’s superabundance no liquor was saved for 
the castaways of Juan Fernandez. While living on the rank flesh 
of seals, Shelvocke complains, “no food ever required a dram 
to digest it more than this, but we had not the least drop of any- 
thing spirituous.” 

Clipperton seems to have been reduced to like extremity, though 
when he lay at Cocos Island he opened his last cask of brandy and 
served out a daily dram. There was also a gallon of strong beer 
lor each mess on New Year’s Day, and thus with plenty of nour- 
ishing food and much ease, the crew recovered strength to take 
i wood and water. The captain must have had a private stock, 
since his future misfortunes were attributed to excessive drink- 
ing; “he was hardly ever quite cool or sober.” At Guam in May, 
1721, he had received a present of fresh provisions, palm wine, 
chocolate, and brandy, he tried to extort a ransom for a distin- 
guished Spaniard whom he had captured at sea, by threatening 
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to demolish the houses, burn the shipping, and “ do all the mis. 
chief he could in the Philippine Islands,” though aware that peace 
had been concluded between England and Spain. The batteries 
opened fire, and the Success grounded in trying to escape from 
the harbor; the action lasted two days, and Captain Clipperton 
was so “ overcome with liquor ”’ that the officers put a Mr. Cook 
in command, the first mate having been already slain. The ship 
got to sea at last, and terminated her voyage in Amoy, the crew 
enforcing the distribution of the spoil and making the best of 
their way to England. Poor Clipperton died a week after land- 
ing in Ireland, of “ a broken heart,” according to the simple diag- 
nosis of the age, but perhaps his sea-stock of liquors had its inflv- 
ence. 

The buccaneers and privateers who resorted to Guam did not 
always find the Spanish authorities intractable. Dampier and 
Cowley were plain pirates, yet they report a reasonable traffic in 
provisions and some traces of official courtesy about 1685. Hogs 
were so abundant that the Cygnet’s crew salted down fifty after 


a long revel in fresh pork. Bread-fruit was roasted daily and 


sent off with boat-loads of melons and cocoa-nuts. The captain | 
got pickled mangoes and fish, besides rusk, rice, young pigs for | 


inte ee 


roasting, and Manila tobacco, for which he paid with powder ant | 


shot, giving an astrolabe, a telescope, and a high-bred English | 


dog as presents. But the governor took pains to warn the Manila 


galleon away from the island before his guests were aware of her | 


approach. Captain Eaton had a similar traffic, and the author 
ties tried to secure his help in killing the natives, who happenel 
to be in rebellion at that time. Woodes Rogers, with whom 
Dampier sailed as pilot in 1710, got supplies at Guam, “ in a mor 
plentiful manner and at a cheaper rate” than he had anticipated 
The records of the island are said to show that the govern0, 
Don Juan Antonio Pimental, was called to account for trading 
with the enemy, but cleared himself by showing that this trait 
had enabled him to secure the restoration of the church-plate at 
ried off from Guayaquil by Rogers and his oddly assorted cot 





pany, which included Alexander Selkirk and Dr. Dover of th 
powders, as well as Dampier. Clipperton found a less complaisatt 


governor; and Shelvocke ran through the Ladrones without a § 


making 


tempting to relieve the sufferings of his wretched crew, 
Macao his first port of call in the Far East. 
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Anson had only one ship left when he made his landfall in the 
Ladrones in August, 1742, and most of his people were again 
stricken with scurvy. He thought it unsafe to visit Guam with 
a helpless crew and therefore sought relief at Tinian, an island 
without any permanent inhabitants. By showing Spanish colors 
the Centurion decoyed the master of a Spanish coaster on board, 
and received most comforting information concerning the re- 
sources of Tinian: “ There were an incredible number of cattle, 
hogs, and poultry running wild on the island, all of them excellent 
in their kind; . . . . . the woods produced sweet and sour or- 
anges, lemons, limes, and cocoa-nuts.” Bread-fruit was also 
abundant and even water was promised. The chaplain’s descrip- 
tive powers responded to these attractions, and he has much to 
write of the “elegant and entertaining prospects’ afforded by 
the lawns and groves of this island, “so exquisitely furnished 
with the conveniences of life, and so well adapted, not only to the 
subsistence, but also to the enjoyment of mankind.” While ad- 
mitting the lack of running water as impairing the park-like per- 
fection of the views, and the inconvenient existence of flies, mos- 
quitoes, and ticks, he insists upon the salubrity of the air and its 
power of “invigorating our appetite and digestion.” 

The sick were landed with much difficulty, twenty-one of them 
dying in the act, but the rest made a quick recovery and were able 
to be about in a week or so. The abundance of acid fruits doubt- 
less contributed to this improvement, but the rest of the dietary 
regimé seems appalling to those familiar with recent opinions 
concerning the regimé for invalids in the tropics. But the chap- 
lain assures us that the daily “beef breakfast” and the feasts 
which followed it, though “ prodigious in quantity,” caused 
neither repletion nor indigestion. Officers who had been spare 
and temperate eaters here suffered a sea-change, and “ instead of 
one reasonable flesh-meal, they were now scarce satisfied with 
three.” There was no wine or br: indy in the camp, so the work- 
ing-parties had to content themselves with the milk of cocoa-nuts, 
which kept them “ very cool and orderly.” Obviously sailors were 
more tractable when liquor was out of the w: ay, but it does not 
seem to have been argued that the deprivation favored the restora- 
tion of their health. 


Anson’s people found the resources of Tinian adequate to the 


maintenance of this scale of diet to the end of their two months’ 
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stay. No less than 10,000 cattle were feeding in the meadows 
milk-white kine with black ears, for the most part, and these coulf 
be run down and captured even by over-fed Englishmen. Fowl 
were easily picked up, since they could only rise for one shor 
flight. Hogs had to be hunted with dogs or shot. Yet with a 
this profusion, sea-stores were not at hand, as Anson convinced 
himself when the Centurion was driven from the anchorage and 
was not sighted for seventeen days. To find means for escaping 
from the island he had to refit a Spanish bark of forty tons, paying 
her bottom with a mixture of lime and tallow and raising her 
bulwarks for an ocean voyage. But the chief problem was to 
find her in stores. Tinian yielded no substitute for bread, there 
was no salt for curing beef and pork; the supply of jerked-beef 
captured was very scanty, and the only plan available requireda 
raid on an island where rice was abundant. The reappearance of 
the ship prevented any attempt to test the value of these expedi- 
ents, and the Commodore sailed for the coast of China, relying on 
his old stock of English provisions, after taking in fifty tons of 
water and stripping the groves of Tinian of all their oranges. 
In 1765 Commodore Byron, who had failed to visit Tinian only 
because he was wrecked in the Wager, took another squadron 
round the world, passing through the Strait of Magellan and visit- 
ing the Ladrones. Though the squadron had touched at other 





omni 


islands no refreshments except cocoa-nuts had been brought off, | 


and the ships were full of cases of scurvy, the Commodore him- 
self being afflicted, before they sighted Tinian. With Anson's 
narrative as a guide the landing must have been cheerfully 
planned. The actual conditions were less agreeable; the rains 
were “violent and almost perpetual and the heat intense;” the 
camp was “ infested by mosquitoes in the night and by flies in th 
day,” to say nothing of ants, centipedes, and scorpions. The lawas 
of the chaplain’s landscape were covered with reeds and saw-gras 
taller than men and alive with insects. But the bitterest compat 
son related to supplies. The water in the Centurion’s wells was 
brackish as well as wormy. A hunting party got one bullock after 
three days and nights of toil and misery and saw the meat becom 


fly-blown and otherwise intolerable long before they could drag | 


the carcass to the camp. Poultry went wrong an hour after killing. 
Pork was the only serviceable flesh, but the hogs could not be 
taken until a negro of the company devised a system of smarilg 
them. 
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It must be noted that, while Anson reached the island a little 
later in the season than Byron, the stay of both navigators in- 
cluded the month of September. The contradictions in their 
narratives must owe something to the literary instinct of the 
earlier chronicler and something to the critical temper of the later. 
Perhaps there was also some obscure personal hostility between 
the successive commanders. Byron, otherwise known as “ Foul- 
Weather Jack,” was ever at odds with the elements, and his 
famous grandson inherited a strange temperament. 

All the archipelagos inhabited by tribes of the Malay stock seem 
to have been supplied with poultry and hogs before they were dis- 
covered by Europeans. The methods by which the progenitors of 
this live-stock were transported to the remoter groups of the Pa- 
cific in praus or out-rigger canoes would be interesting if they were 
not pre-historic and therefore inaccessible. Pigs and poultry were 
found in some of the most savage islands by the Spanish explorers 
of the sixteenth century, by Mendana in Santa Cruz and the New 
Hebrides, as well as in Tahiti and the Marquesas, and by Quiros 
in other islands. The latter founds his argument for colonies in 
the South Seas upon the expectation of sea-stores, lard and hams, 
vinegar and spices. There were roots which could be roasted to 
serve as bread, while beans and pumpkins would flourish, and 
scarcity of fish or fruit was unknown. 

Captain Wallis, who visited Tahiti in the course of his voyage 
of circumnavigation (1766-1768), found it easy to buy fruit, fowls, 
and hogs to heal his crew of scurvy. Before a market could be 
opened the chiefs claimed a gift, but they were satisfied with 
hatchets and mirrors, and the stores were bought with nails and 
spikes. Unfortunately the market was disturbed and the standard 
of values upset by a “ singular traffic ” between the native women 
and the sailors. Not only did the price of hogs advance until a 
spike bought less than a nail had done at first, but the ship ran 
the risk of becoming unseaworthy by the drawing of her fastenings 
for the more licentious form of trade. A general restriction of 
liberty, and the flogging of such nail-thieves as could be detected, 
failed to restore discipline, while commercial honesty declined to 
the point of substituting strips of lead for the nails and spikes 
which were demanded by unlicensed bargainers. 

Many explorers have commended Tahitian cookery, of which 
the method was essentially that of the clam-bake. After heating 











104 SEA-STORES AND REFRESH MENTS. 


the stone pavement of a cooking-pit, the fire was raked out, anda 
layer of palm-leaves was spread over the stones. Upon this the 
meats were spread, wrapped in plantain leaves, and packed in al. 
ternate layers of hot stones and embers. Small pigs were roasted 
whole, hogs in two packages. The heaped pit was thatched with 
palm-leaves and sealed with a layer of earth. The result, after, 
proper interval, was most appetizing, the meats being “ extremely 
tender and full of gravy.” It was carved with shell-knives of 
strips of bamboo, and served with a bowl of salt water and a li} 
eral supply of fruit for each guest. A meal might include, accord- 
ing to Cook’s narrative, two or three fish as big as a perch, three 
roasted bread-fruit, a dozen or more large bananas, and a quart 
or so of the custard made of bread-fruit and bananas crushed ina 
bow] with the milk of the cocoa-nut. Pigs were roasted for state 
occasions only, and foreigners as well as natives regarded their 
flesh as delicate food. They were fed on fruit and cocoa-nuts 
only, and could not be carried to sea in the explorers’ ships, as they 
refused to eat the food offered them. 

The dietetic adventures of voyagers in the North Pacific must 
be passed over more briefly than those of navigators in the South 
Sea. Animal food was abundant as far north as Bering Strait, 
though the supply varied with the season, and much skill might 
be required to support life. High powers of digestion were also 
needed by the native customs of devouring food raw—even such 
tough morsels as the flipper of a seal—and soaking everything in 
grease of rank flavor. These are the Eskimo fashions, while the 
Indians further south are more addicted to cookery, using hot 
stones for cooking in water-tight baskets blending the flavor of 
successive viands thereby. The fat of the candle-fish is one of the 
milder forms of concentrated food prepared in the north, ant 
little crab-apples pickled in this oil are one of the few attempts ® 
preserve a vegetable food. Cook found the bales of smoked sat 
dines sold by the Indians of Vancouver Island desirable for se 
stores. In all these latitudes he dosed his ship’s company with 
roots and herbs brewed into a compound which he called spruce 
beer. In Unalaska he traded tobacco for dried salmon and sett 


his men ashore to pick berries. The big and helpless creatutt | 


known as Steller’s sea-cow was already scarce when Cook cruised 
in Bering Sea and soon became extinct under the pursuit of Rus 
sian explorers and their native purveyors. An animal of sluggish 
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habits and savory flesh has little chance in the struggle for exist- 
ence. Seals are, perhaps, the chief staple of the northern supply, 
but no amount of fresh animal food enabled the Russians to avoid 
scurvy. Bering, the ablest of their explorers, died of that disease 
on the island that bears his name. A special danger of Alaskan 
waters is due to the fact that the mussels, the most accessible and 
not the least savory of shell-fish, are periodically apt to be poison- 
ous, as the Russian cruisers learned under heavy penalties. 

In the Philippines and the Indian Archipelago diet was subject 
to commercial conditions even in early days, and such staple arti- 
cles as rice and sago, pigs and poultry offered few adventures in 
the way of diet. The ubiquitous Chinese trader had tricks of his 
own at every period. At Canton he loaded the ducks that Anson 
bought alive with ten ounces of gravel, and increased the weight 
of pigs by several pounds of water after a preliminary course of 
salt food and the adjustment of a surgical appliance. Magellan 
annexed Cebu to the Spanish crown and then made war on the 
natives because they failed to pay taxes in food-products. Caven- 
dish got a generous supply by trade or gift from Capul and con- 
ceived that the natives paid tribute for the sake of becoming British 
subjects, and annexation was proclaimed accordingly. The gifts 
bestowed on his company in Java would have justified the annexa- 
tion of the whole Indian Archipelago by the same line of 
reasoning. 

The voyage of Captain Bligh from Tahiti to Timor in the open 
boat into which he and the loyal portion of his crew were thrust 
by the mutineers in 1788, was a remarkable undertaking. With 
a stock of provisions sufficient for five days at the regular allow- 
ance they were able to sail 3,600 miles in forty-seven days. This 
voyage was accomplished by rigid economy in the issue of pro- 
visions and diligence in searching for them along the barren 
shores of northern Australia. A landing at Tofoa near Tahiti 
gave the natives a chance to stone the castaways and added noth- 
ing to their supply. The stock for nineteen men consisted of 150 
pounds of bread. 20 pounds of pork, 28 gallons of water, 3 bot- 
tles of wine, and 5 quarts of rum. The spirits doubtless proved 
of great value under the circumstances, though the strain of 
guarding them must have been incessant. 

The regular cruising allowance for each meal, breakfast at 8 
A. M., supper at sunset, was one twenty-fifth of a pound of bread 
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and a quarter of a pint of water, with the occasional addition of 
an ounce of pork or a tea-spoonful of rum. When a bird was 
caught it was dissected, and the portions were issued by lot~ 
names being called by a man who could not see the corresponding 
portion. The first landing on an islet off the Australian coast 
was made a month after leaving Tofoa. With oysters from the 
rocks and a little pork and bread a stew was made, and a pint 
and a half of this pottage, sornetimes varied by the addition of 
wild beans or palm cabbage, was the usual allowance ashore. 
Water was also found, and certain berries proved edible; there 
was a botanist in the company and his opinion concerning the 
nature of fruits and plants was much in demand. After spend- 
ing several days inside the barrier reef and making a number of 
landings, the coast was quitted, and the course shaped for Timor, 
Oysters and clams were used to supply the place of pork, and the 
sick were stimulated by a few drops of wine after a night's ex- 
posure. The ten days spent in crossing from Australia to Timor 
reduced the boat’s crew to the last stage of weakness, but the 
Dutch settlement at Coupang was reached without loss of life, 
and the sufferers were kindly relieved. 

Bligh deserved credit for his success in controlling the distri- 
bution of provisions and for his skill as a navigator. Before cred- 
iting him with humane zeal for preserving the lives of his com 
panions, we have to consider not only the stories of oppressive 
conduct and provocation for the mutiny, but also the fact that he 
was in haste to get home in order that a frigate might be sent to 
arrest the mutineers and bring them to punishment, and that his 
zeal was rewarded with partial success, though one of the mid- 
shipmen whom he had condemned as a mutineer lived to become 
post-captain in the British navy, while other rebels escaped to 
found the famous colony on Pitcairn Island, with the aid of a 
contingent from Tahiti. Bligh himself rose to high naval rank, 
but never attained popularity among those subject to his orders 
Thus in 1808, when governor of Botany Bay, he was placed under 
arrest by officers who should have been his subordinates and 
actually held in confinement for two years before he was sent 1 
England for the trial which resulted in his vindication. The 
trouble began over the governor’s efforts to restrain the import 
tion of liquor, and this seems to connect the two experiences of 
mutiny led by officers and due in part to oppressive interference 
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with the habits and comforts of those placed under his orders. 
Any tendency toward domestic or economic oppression must have 
been confirmed by the terrible trials of the voyage in the Bounty’s 
boat. 

Navigators bound for Europe generally shaped their course for 
the Cape of Good Hope from the Indian Archipelago without at- 
tempting to refresh in any port of the Asiatic continent or the 
islands of the Indian Ocean. European ships sometimes made 
unwilling acquaintance with other shores by shipwreck or maroon- 
ing. Thus in 1601 a French squadron seeking trade in India 
was wrecked on one of the reefs of the Maldive group, and 
Pyrard de Laval was enabled to give a full account of the re- 
sources of these islands. Many fruits, roots, and grains were cul- 
tivated, though rice had to be imported from India. The smallest 
silver coin would buy a generous supply of provisions: 500 
bananas, 400 cocoa-nuts, 300 pounds of yams, 100 large fish, or 
a dozen fowls, this system of equivalents being common in Ori- 
ental markets. Naturally the inhabitants of an archipelago of 
atolls and lagoons drew their chief aliment from the sea, and vast 
quantities of fish were dried or smoked for export after boiling 
them in salt water. The natives enjoyed a varied and delicate 
diet, and drinks were compounded by sweetening the milk of the 
cocoa-nut and making it hot with red pepper. 

After sailing half way round the world as a pirate Dampier 
grew tired of the company and left the Cygnet at the Nicobar 
Islands. While ashore the marooned Englishmen lived on melory, 
a sort of bread made from beaten bread-fruit. A loaf of this 
with a bowl of toddy or palm-wine served very well for a morn- 
ing repast, and the bread answered for sea-stores when they con- 
cluded to cross to Sumatra. As this vovage had to be accom- 
plished in an out-rigger canoe only a slender stock could be car- 
tied; cocoa-nuts and bamboos held a supply of water, but neither 
men nor provisions could be kept dry during the gales 
encountered. 

When seamen of English blood established regular traffic in the 
Proceeds of piracy between the Indian Ocean and’ New York be- 
fore and after 1700, Madagascar became a piratical naval station 
of some importance. The pirates went there to water and careen 
their ships ; they found herds of cattle on the island, and from 
cattle-hunting they naturally turned to slave-trading, finding the 
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population numerous and unwarlike. Piratical kingdoms grew 
out of this traffic, but, though celebrated in legend, these predatory 
principalities were short-lived and shabby, for all their profusion 
in cattle and negroes and the treasure stolen from the ships of 
the Great Mogul. 

The Cape of Good Hope was a Portuguese supply station be. 
fore the Dutch made it a flourishing colony, producing European 
fruits and grains of excellent quality. The Dutch ship in whieh 
Dampier escaped from Bencoolen in 1691, had her crew pros 
trated by disease which was attributed to the badness of their 
water when they reached the Cape. The water had been taken 
from a tropical swamp, and the casks were stowed among the 
pepper in the hold so that the water was kept hot by the ferment 
tion and was most obviously unfit for drinking. Living on shore 
and with abundance of fresh provisions soon restored most of 
them to health. 

St. Helena became a station for supply and refreshment long 
before it had any permanent inhabitants. When Cavendish 
touched there in 1588 he found a chapel and a range of sheds and 
kitchens for the accommodation of sailors landed for refreshment. 
Lancaster found conditions unchanged six years later, except 
that an insane Portuguese was found in the chapel. Yet both got 
abundant supplies, and Cavendish describes valleys planted as 
orchards with lemons and dates, figs and pomegranates ; “ and in 
every void place is planted parsley, sorrel, basil, fennel, anise-seed, 
mustard-seed, radishes, and many very good herbs,”—many of 
them doubtless self-sown about the camps. The mountains 
swarmed with pheasants, partridges, and guinea-fowl. Thousands 
of goats, some of them “ as big as an ass,”’ roamed the hills along 
with “ great store of swine which are very wild and fat.” The 
Portuguese having planted the island for the benefit of their sail- 
ors, “ suffer none to inhabit there that might eat up the produce 
of the island.” The relief was necessary, no doubt, because the 
ships were “ meanly victualled at their coming from the Indies, 
where there groweth but little corn,’ though they were “ thor 
oughly furnished with corn when they set out from Portugal.” 
Cavendish spent three weeks in taking advantage of the resources 
of St. Helena, with much benefit to his crew. 

Ascension Island, with a smaller variety of vegetables, excelled 
St. Helena in its supply of turtle. These were readily taken dur- 
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ing half the year, and their eggs were also gathered for food. 
Springs at high level make watering most convenient, and the 
hills afford pasturage for large herds of goats—and for the sheep 
and cattle which have supplanted them,—and the shere abounds 
with fish. Here Dampier spent five weeks in 1701 with the crew 
of the Roebuck, a Queen’s ship and the first vessel which he had 
commanded after she had foundered at sea. Ascension offered 
them “plenty of go i turtle by their tents and water for the 


g 
fetching.” 

This shipwreck was not the worst or the last of Dampier’s ad- 
ventures, but he wrote no narrative of his later circumnavigations, 
realizing, perhaps, that not even the literary art which taught 
Swift and De Foe how to narrate could redeem the discredit of 
his failures in command. Nor could the dietetic reminiscences of 
his piratical cruises been equalled by those of voyages in regularly 
supplied and commissioned vessels, even if advancing years and 
persistence in hard drinking had not impaired the keenness and 
courage which made him the greatest of dietetic chroniclers 
though there are great names in the list of his rivals. Of the 
extent of his wanderings the preceding pages may give an idea, 
while the range of his vicissitudes in diet can be illustrated by 
numerous examples. Thus after leaving Juan Fernandez on a 
piratical cruise which lasted until the only ration was five green 
plantains a day for six men, a prize gave them a whole cargo of 
provisions, including flour, sugar, and thirty tons of the inevitable 
marmalade, to say nothing of such comforts as wine and brandy. 

Dampier’s early volumes are true epics of digestion. Youth 
and hunger often make men acquainted with strange meats, but 
this wanderer carried a cheerful and courageous curiosity into 
many a savage hut and grimy kitchen, and knew whether he 
liked what was set before him. His immediate reward was an 
intrepid eclectic habit unsurpassed in the annals of navigation and 
a discriminating taste in the comparison of viands. He was crit- 
ical rather than greedy, and would have refused the label which 
Swift found current in polite company: “ I am a fool; I like any- 
thing that is good.” 

The logwood-cutters of Campeche, among whom Dampier 
learned his trade of piracy, taught him also the craft of foraging 
in a Savage or hostile country. They may also have been respon- 
sible for initiating him to the career of hard drinking. No ship 
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could open trade for their logwood until a bowl of punch had 
been set on the cabin table, and bargaining might be long post. 
poned if the liquor proved attractive. The profit anticipated g. 
lowed shipmasters to be generous—for the sake of trade—ang 
the Baymen were not above paying roundly for liquor. Any 
seaman that went ashore could have pork and peas, or beef and 
doughboys, and rum till the cask ran dry. Afloat the living was 
less pleasant. Dampier’s ship sailed only two barrrels of yp. 
salable beef on her return to Jamaica, her captain having neg- 
lected to provide other food, and the ship had to touch at the 
Alacranes for seals and fowls. The beef was consumed by cut- 
ting it into bits and mixing them with flour, the product being a 
most unsavory hodge-podge or spoon-victuals. 

After this hungry voyage Dampier preferred to live with the 
logwood-cutters and to work as an axeman or a forager, though 
as one “ whose genius led him rather to fish than to hunt,” he 
soon gave up shooting cattle. The Spaniards had stocked the 
wilderness with these, and wild game was also plentiful ; besides 
the peccary and the opossum,” that we call pig, and I think it 
eats as well,’ the lagoons abounded with turtle, manati, and fish 
of various sorts, the tarpon being especially commended, though 
Dampier “never knew any taken with hook and line.” There 
were land crabs, black and white, the blacks “ fat and full of 
eggs and accounted the better meat, though both sorts are very 
good.” The armadillo was very good eating ; some thought the 
anaconda worth while; “I myself have tried it for curiosity, but 
cannot commend it.” The alligator was too musky to be agree 
able, though it was eaten in case of necessity. The crocodile, of 
what Dampier named thus, was savory meat. While cruising to 
capture supplies, Dampier grew familiar with the diet and drink 
of the Mexicans, with tortillas and a certain beverage made by 
stirring the ground corn in water and leaving it to ferment, when 
it had a sharp and pleasant flavor. It was improved by keeping 
and by the addition of honey. The ordinary drink for toilers and 
travellers was an unstrained mixture of the meal of parched com 


with water. 

When embarked as a buccaneer, Dampier had occasion to et 
large his dietary by the products of many latitudes. Fruit of all 
kinds he wisely enjoyed, not rejecting either prickly pears & 
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to prejudiced nostrils recalled roast onions—or something worse. 
Alligator pears or avocados might be 
iuice and beaten in a plate,” or served with salt and a roasted 
plantain, and were excellent either way. The guava “ bakes as 


‘mixt with sugar and lime 


well as a pear, and it may be coddled, and it makes good pies,” 
to say nothing of the familiar jelly. For bananas and plantains, 
he has many recipes, some of which might reward the attention 
of those who have to be aplateanado by the staple product of the 
Philippines: green plantains roasted and dressed with salt, pep- 
per-sauce, and lime-juice, are very savory ; a roasted plantain and 
a ripe banana can be eaten sandwiched like bread and butter; 
mashed in a lump and boiled in a bag, sailors liked them for a 
pudding, “ which they call a buff-jacket ;”’ they can be made into 
tarts, dried like figs, or pounded into flour. Roasted ripe bananas 
squeezed up in a calabash of water make a pleasant drink, some- 
what like the “ lambs-wool” made with apples and ale in Eng- 
land. When Dampier first went to Mindanao they gave him 
a fermented drink of mashed bananas, and he “ could relish no 
other drink they had there. It drinks brisk and cool and is very 
pleasant.” These are not the theories of a man anxious to ex- 
ploit a tropical estate or to defend a colonial policy but the notes 
of a sailor who had eaten his way around the world with a 
good appetite. 

Dampier was not tempted to neglect the resources of the ani- 
mal kingdom, but remained confidently omnivorous in every cli- 
mate. Flamingos’ tongues made a dish “ fit for a prince’s table ;” 
iguanas were much esteemed for making broth for sick priva- 
teers; the fat of the tortoise of the Galapagos served to butter 
their dumplings and dough-boys. It was pleasant to serve green 
turtle and tortoise on alternate days, yet when beef came to hand 
after a long course of these luxuries the buccaneers were apt to 
fight over its distribution, as they did over most good things. On 
the other side of the Pacific the cocoa-nut fed hogs of Guam were 
much approved, “most excellent meat, the best that ever I did 
eat,” Dampier declares. In Mindanao the buccaneers shot wild 
hogs by special request to protect the gardens, but found their 
social relations with the best Moro families temporarily inter- 
tupted because they ate the pork. After that they ate venison 
mostly, often killing sixteen or eighteen deer in a day. Dampier 
notes with admiration the dexterity of the Moros in taking ad- 
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vantage of the agglutinative properties of boiled rice in Conveying 
it to the mouth. 

After marooning Captain Swan among the Moros, the by. 
caneers cruised to the northward and visited the Bashi Islands a 
the northern extremity of the Philippine Archipelago. On these 
wind-swept islands the rank vegetation of the tropics does not 
flourish ; their hill pastures are pleasant to the eye, and they noy 
abound in cattle. Two hundred years ago goats and hogs wer 
to be had, though fowls were few in number. Plantains, pump- 
kins and yams grew in the sheltered gardens, and sugar-cane was 
also planted. The natives were good-natured savages, fishers 
rather than hunters, and they rarely killed the goats—though they 
begged the offal of such as the English shot and cooked unsavory 
messes of fish in the uncleaned paunches. They caught locusts 
in hand-nets, a quart at a sweep, and parched them until they 
turned red and succulent. Perhaps Dampier thought them, like 
dried shrimps, * but a hungry sort of food.” 

The buccaneers named the group of islands from the native 
beverage, though a drink called bashi is in general use in many 
other islands. The northern variety owed its flavor to the addition 
of certain berries to the usual brew of cane-juice, and when 
drawn from the lees after three or four days it was not unlike 
English beer and was accounted a wholesome beverage by those 
who drank it copiously, and even by those who were often drunk 
with it. But Dampier has a good word for most liquors, even 
for those of the deadly sam-shu type of China, of which he avers 
that, “seamen grow fat by soaking this liquor.” 

His interest in liquors is too universal and his verdicts to 
lenient to leave much doubt as to his habits, particularly if the 
record of his unfortunate naval career be taken into account 
The beverage brewed from pine-apples by the Mosquito Indians 
was not unknown to him, nor was palm toddy unacceptable. The 
spirit distilled from the fermented sap of the palm was esteemed 
as making “most delicate punch, but it must have a dash of 
brandy to hearten it.” Lime-juice, now the standard preventive 
of scurvy, was then known chiefly as an ingredient of punch, the 
foundation of the conviviality of the eighteenth century. Punch 
had its influence at more than one crisis of Dampier’s sea-faring 
life. He and his comrades reaped a rich harvest from the wrecks 
of the fleet which the Comte d’Estrées led to destruction on the 
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reefs of the Isle of Aves. Here they had casks of wine and 
brandy in their tents and lived “as merrily as if they had gone 
to Jamaica with thirty pounds in their pockets,” and thought 
scorn of the man-of-wars’ men who wanted food as well as 
drink. Yet when the crew of the Cygnet got arrack and honey in 
Mindanao, he records that they grew so disorderly and quarrel- 
some that he made up his mind to leave them at the first oppor- 
tunity; “for I did ever abhor drunkenness.” 

Still he retained a simple taste for harmless beverages that 
somewhat mitigates his alcoholic offenses. He thought the milk 
at its best, its briskest and sweetest, when the cocoa-nut was al- 
most ripe. He had a critical taste in cocoa and chocolate, and he 
gratefully remembers the Chinese tea-houses of Malacca, where 
a stiver bought a dish of tea and a little porringer of sugar-candy 
or other sweetmeat—a simple refreshment which Europe could 
not have offered at the price until long after 1700. When Dam- 
pier was a captain in the navy he went out of his way to get 
verdona, “a green, strong-bodied wine, harsher and sharper than 
Canary,” because it would keep better in the tropics. He would 
not have echoed the opinion of Woodes Rogers, with whom he 
made his last voyage, who took more pains to increase his slender 
stock of liquors than he did to prevent them from sailing meanly 
clad, for “ good liquor to sailors is preferable to clothing.” 

Dampier can hardly have been a manifest drunkard when he 
got a naval command on the strength of his literary success, or 
when he kissed Queen Anne’s hand before sailing again as a 
privateer. Nor can he have exceeded the bounds of discreet con- 
viviality when he dined with Mr. Pepys and Mr. Evelyn—no 
better company for a modest dinner in all England—and won 
the approval for better manners than might have been expected 
from a buccaneer. Dampier bought lemons and oranges for his 
crew, as well as a stock of strong waters, which he was careful 
to serve out whenever the watch got wet, though he found the 
men too apt to turn into their hammocks as soon as they had 
swallowed the dram without shifting into dry clothing, a prac- 
tice which obviously caused a bad smell and probably promoted 
scurvy, 

The hygienic practices recommended by Dampier at the close 
of the seventeenth century do not represent any advance beyond 
those which were put forth by Sir Richard Hawkins as the result 
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of his observations during the Elizabethan war with Spain, 4s 
with all captains who sailed the South Seas, the prevention of 
scurvy was Sir Richard’s chief concern. He had no hesitation ig 
blaming bad liquor, sour beer and the like, as the cause of fre. 
quent infection. He was accustomed to give his men a morning 
meal “at discharge of the watch,” bread accompanied by a drink 
of beer or wine mingled with water; “the morning draught 
should be ever of the best and choicest of that in the ship.” | 
must be remembered that he had no milder beverage to begin 
the day with ; neither tea, coffee, nor chocolate being in use among 
Englishmen of that age. Woodes Rogers in 1710, after clearing 
ship to fight the Manila galleon off Cape St. Lucas, “ ordered a 
large kettle of chocolate to be made for our ship’s company, hay 
ing no spirituous liquors to give them. ‘Then we went to prayers 


——— 


and before we had concluded, were disturbed by the enemy’s firing | 


at us.” Dampier was present at these ceremonies, but we do net 
learn whether he performed similar rites before engaging th 
galleon which beat off his privateers in 1704. 

Sir Richard Hawkins did not rely altogether upon the morning 
draught to keep his men in health, since he had some faith m 
drugs, “ Dr. Stevens, his water,” and “ the oil of vitry.” In fact, 
dilute sulphuric acid, two drops with water and sugar, may hare 
been a rational prescription. But the sour oranges he also re 
ommends doubtless furnish a better acid. Clean clothes anda 
clean ship, well scrubbed with vinegar and smoked with tt, 


are also good. But after all, “the air of the land” is the bes} 


remedy; “ The oftener a man can have his people to land, ac 
hindering his voyage, the better it is, and the profitablest cours 
to refresh them.” In diet his doctrine was equally sound; ke 
warned seamen “to feed upon as few salt meats as may be, an. 
especially to shun salt fish.” Nor would he have food dresstt 
nor clothes washed in salt water. 

No. Elizabethan seaman could afford to neglect these topics 
Hawkins estimates the loss of men from scurvy in the navy @ 
his generation as no less than 10,000, doubtless kept within th 
limits of a fair estimate. Drake, who was notoriously a careles 
purveyor, lost a fourth part af his force of 2300 men in the We 
Indian voyage of 1585, while the cruise of 1589, “a miserabi 
action ” in all respects, cost him nearly half of the soldiers a 
sailors embarked, a sacrifice of perhaps not less than 6000 lives 
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Many of these died from the results of excessive drinking in the 
wine-cellars of Corufa. An attempt to repeat Elizabethan ex- 
ploits at Cadiz under the incompetent management of favorites 
at the court of the Stuarts led to even more calamitous revels, 
followed by great mortality. Sir Edward Cecil was a veteran 
soldier, but he could find no better excuse for his failure than 
this: “if any man can tell me where an army hath been kept in 
any order where wine was, I| will profess my ignorance.” 

Even more deadly to the seaman of that day than the strong 
wines of Spain was the feminine thrift of the sovereign, who re- 
garded every cruise as a commercial speculation and sought to 
risk as little as possible by restricting the supply of provisions. 
For mere “ actions of honor”’ or attempts to destroy the military 
power and prestige of the enemy she was neither generous nor 
appreciative. Even with the Armada in the Channel, it was hard 
for her admirals to find money to buy beef and beer for daily 
rations; while the purchase of “ extraordinary kinds of victuals,” 
such as wine, cider, sugar, oil and fresh fish, for the benefit of 
the sick was held unlawful, and the cost ruthlessly exacted from 
the grumbling Lord Admiral. Nor were the sailors who manned 
the privateering fleet any better provided than those who served 
the Queen. In fact the condemned or surplus stores of the royal 
navy were worked off on the merchantmen and privateers by re- 
straining the butchers of London from selling meat to ships while 
any useless stock remained unsold in the naval depots. 

The true methods of reforming naval diet date from the latter 
part of the eighteenth century, and the chief agent and advocate 
of a rational and humane system was James Cook, who began 
his sea-faring life in a Newcastle collier and closed it on the shore 
of Hawaii in 1779 as a captain in the royal navy. His intense 
feeling concerning questions of diet appears in the fervent phrases 
of his narrative ; thus the hardships of an Antarctic cruise were 
: compensated by the singular felicity we enjoyed of extracting 
an inexhaustible supply of fresh water from an ocean covered 
with ice.” He believed that the art of man or the bounty of 
nature had provided in every part of the world “some sort of 
elreshment or other, either in the animal or vegetable way,” and 
he strove to compel his people to reap the benefit of every oppor- 
tunity for refreshing themselves accordingly. Incidentally he had 
to employ his authority—his example was never lacking—to pro- 
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mote the consumption of so many plants not hitherto accounte 
as edible. Though Cook died in the faith that his zeal had mage 
many unwilling converts, we learn from the journals of some of 
his officers that not every stomach could accept his decoction; 
some of which are frankly labelled nauseous. Spruce-beer was 
never a favorite beverage, and it would appear that in search for 
cordials and simples some actual hazards may have bee 
encountered. 

Not all of Captain Cook’s suggestions have been rendered ob- 
solete by scientific progress and commercial enterprise. He re 
gards both sugar and sauerkraut as wholesome food with an anti- 
scorbutic tendency. Portable broth to be boiled with oatmeal for 
breakfast and with vegetables for dinner, was one of his favorite 
articles of concentrated food. The rankness and bitterness of 
wild greens would be subdued by this treatment, and he appears 
to have been one of those who prefer to make farinaceous foods 
savory rather than sweet. The American notion of blending lard 
and sugar with flour to make pies and cakes, contrary to the prac- 
tice of the thrifty southern races who flourish on pilaffs, risottos 


and macaronis, is plainly an unwholesome as well as an expensive | 


heresy, especially where it is accompanied by meats served in 
masses instead of being made to furnish savory soups and e& 
tracts for making flour and grains more nutritious and attractive. 
Lime-juice Cook believed in as an antidote to scurvy, but he left 


it in the hands of the surgeon while he undertook to find fool | 
which should render the surgeon’s task a light one. Instead of | 


“the rob of lemon or orange,” as Cook called it, Nordenskiold 
used the juice of a northern berry, the cloud-berry, he names tt 
judiciously blended with a daily dram, and he carried a stock of 
ripe potatoes sealed in barrels of molasses. Thanks to these pre 
cautions, he was able to accomplish the circumnavigation of Asa 
without suffering the disgrace of having his crew harassed by 
scurvy. 

There have been reformers in the field since Cook’s day, an 
there will be room for successive generations of improvers # 
naval diet as long as man follows the sea. Just now the problem 
seems to be to secure an honest correspondence between the cot 
tents of tins and the labels they bear. The time may come whet 
an effort will be required to liberate naval seamen from the vatil] 
and artifice of an elaborate imitation of the bills of fare of! 
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fourth-rate American hotel as well as from a slavish dependence 
on the staple products of the packers. In either case Cook’s 
lessons are not exhausted until an equal attention is bestowed 
upon both sea-stores and refreshments, or until the natural pro- 
ductions of every region accessible to shipping are used under 
natural conditions in preference to preserved foods, whether these 
are stale and unwholesome or simply monotonous and expensive. 
But most reforms in the diet of sea-farers will be developments 
of the ideas of the man who invented wholesome methods in the 
eighteenth century and reversed the ponderous verdict of Doctor 
Johnson, who declared that a man-of-war was less fit for habita- 
tion than a penitentiary, because the latter offered “ better air, 
better food, and better company.” Captain Cook was aware that 
if he could remove two-thirds of that reproach time would 
redeem the rest. 
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CAPTAIN THOMAS TINGEY, U. S. NAVY? 
By Mr. F. W. HAcKETT. 


The American people have awakened to the value of historic 

associations. They are minded that hereafter no site of a note- 
worthy public event shall go unmarked. In this spirit we are 
here to commemorate the beginnings of the Washington navy 
yard. 
Congress, by act of February 2, 1799, authorized the building 
of six ships, of seventy-four guns each. The Secretary of the 
Navy named Washington as a place where one of the ships should 
be built. He bought for $4000 a tract of 40 acres here on the 
eastern branch. Benjamin Stoddert, of Georgetown, was a saga- 
cious man of business. He looked the country over to discover 
a person suited to the task of laying out and getting into working 
order the new yard. Plans drawn by the ingenious Latrobe he 
had in hand, but what he wanted was a man of administrative 
ability, of experience and sound judgment as to building and 
fitting out ships of war, and maintaining a plant for speedy re- 
pairs. Such men were rare in those days. 

There was living, however, at Kingston, N. J., “an officer,” to 
quote the Secretary’s words, “ of great merit in our service. * * * 
A man of understanding, who, having seen the navy yards of 
England” would “be able to direct the laying out of that in 
Washington to the greatest advantage.” In obedience to a sum- 
mons this officer came here in midwinter to a place that was little 
better than a wilderness. Wailing around the tract 
points drifted snow had covered up the stake and stone—the 
new-comer examined the lay of the land, and the water facilities, 


at some 





. : “7° — —- , 
An address delivered at the unveiling of the Tingey Tablet at the Wash- 
ington Navy Yard, November 20, 1006. 
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and pronounced the site “ eligibly chosen.” With the advance of 
the season he erected a high board fence, and had men at work 
building a wharf. From this date down to February, 1829, thy 
man diligently applied himself to the growth and development oj 
this yard; and when death overtook him here, at the age of a. 
most eighty, all Washington mourned the loss of a friend, Tp 
day we do honor to the memory of Capt. Thomas Tingey of the 
United States Navy. 

The son of a clergyman, he was born at London, England, o 
the 11th of September, 1750. When not quite twenty-one he was 
put in command of a blockade house and a guard of twenty-tw 
men at Chateaux bay, on the coast of Labrador. This was For 
Pitt, built in 1763 to protect the fisheries. Tingey’s orders were 
from Commodore Byron, then governor of Newfoundland— 
grandfather of the poet—a somewhat eccentric commander, 
known to the service as “ Foul Weather Jack.” They bear date 
31 July, 1771, from on board the Panther, at St. John’s; and they 
direct Mr. Tingey to proceed in the sloop Nauttlus to his lonely 
destination. 





Tradition says that young Tingey resigned from the British 
navy because of a difficulty with another officer. However this 
may be, he seems to have found his way to these colonies. The 
statement also rests on tradition that he served in the continental 
navy, and at the close of the Revolutionary war made his home in 
New Jersey, where he entered into trade with the East Indies. 

Sometime, while our infant navy was getting itself born, Tingey 
appears to have returned to his profession ; and by the last years 
of the century he had gained repute as an officer of superior tal 
ent. Upon the reorganization of the navy, in 1798, the President 
named him as one of the additional captains, and gave to his con 
mission the earliest date of the five then appointed. Capt. Tingey 
was assigned to the command of the Ganges, twenty-four gums, 
then fitting out for sea at Marcus Hook. He ranked third in the 
squadron for the West Indies, his seniors being Barry and 
Truxtun. 

Two small vessels were added to his command, and he was 
ordered to guard the Windward passage, between Hispaniola ant 
Cuba. The duty of protecting our merchant vessels against the 
attack of French privateers he performed with spirit and with due 
circumspection. 
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One day the Ganges was entering the port of St. Thomas. Her 
sander had learned that it was the intention of the Danish 


comm 3 
s when he should have saluted their flag, to return the 


authoritie t 
salute with a smaller number of guns. He sent an officer on shore 


to inform the commandant of the port that the Danish flag would 
be saluted only upon condition of return of gun for gun. Need- 
less to say, the condition was c ymplied with, 

During the same year (1799), Tingey fell in with a British 
frigate, whose captain dispatched an officer to the ( anges to make 
inquiries with regard to the presence on board of British seamen. 
Capt. Tingey was informed that his simple assurance would be 
sufficient to prevent an officer being sent to examine the protec- 
tions of his crew. “I did not hesitate to say,”’ so he reports to 
the department, “ that I considered all my crew Americans, born 
or adopted; but I told the officer further that I did not believe 
there was one single protection in the ship, the only one we car- 
ried in our public ships being our flag.’”’ He adds that he had 
declared to his officers a purpose to fall at his post rather than 
to submit to an investigation ; and that he had pledged himself to 
his crew that not a man of them should be taken from the ship 
by any force whatever while he was able to stand at quarters. 

In replying, March 7, 1799, the Secretary says: “ The Presi- 
dent highly approves of the conduct you pursued with regard to 
the British frigate you fell in with.” 

This behavior on the part of Capt. Tingey furnishes one of the 
earliest instances of that determined resolution evinced by the 
little American navy, which at last compelled England to aban- 
don the position she had assumed of exercising the right to take 
away from whatever deck she should find him upon a man whom 
she deemed to be a British subject. 

What with convoying merchant vessels, visiting different har- 
bors and chasing privateers, Tingey was kept busy enough. His 
most important capture was that of the Vainqueur, eight guns 
and eighty-five men, a swift vessel, overhauled only after a chase 
of ninety miles. Upon the signing of the treaty of peace with 
France our navy was reduced, and many officers, of whom Tingey 
Was one, were discharged. He returned to his home in New Jer- 
sey, and again applied himself to mercantile pursuits. 

But the public demand for a navy, which Congress in part 
had answered by providing for these six seventy-fours, would not 
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suffer such a man as Tingey to remain long out of the service. 
As we have seen, he was sent for to come to Washington and cai! 
into existence a navy yard. 

He was first made superintendent, and, then, in 1804, by virtye 
of a special act of Congress, he was reappointed a captain in the 
navy and commandant of this yard. Energy and diseretiog 
marked his administration of affairs. He was zealous and m.- 
tiring. The valuable historic sketch of the yard, by Chaplain 
Hibben, speaks of its first commandant in terms of unqualified 
praise. It alludes particularly to the mass of letters on file at the 
department, all written in his own hand, as proving with what 
painstaking fidelity he looked after detail of these many exacting 
duties. 

In 1808 Tingey submitted to the Secretary of the Navy a set 
of rules for the government of the yard. So well adapted were 
they to their purpose that the department applied them to every 
yard on the coast. Preble says that they appear to be the basis 
out of which have grown all the subsequent regulations for the 
government of our navy yards. 

There is a chapter in our early annals of which, it would seem, 
we have small reason to be proud. In 1814, when the British 
forces entered Washington, the responsibility lay upon Capt 
Tingey of protecting this navy yard, with its vessels and stores. 

Much working at cross purposes, and consequent confusion, 
marked what by a stretch of courtesy may be entitled the defense 
of Washington on that unfortunate occasion. Upon the night oi 
the 24th of August three great fires lighted up the sky. There 
were burning at the same time the Capitol, the White House and 
the navy yard. Secretary Jones had given to Captain Tingey a 
positive order (said to have been agreed to by the unanimous vote 
of the entire cabinet) which compelled that officer most relue- 
tantly to apply the torch. Fortunately, the commandant’s hous 
was spared from the flames. Tingey’s report of his performance 
of this duty reveals the character of the man. 

Captain Tingey in his long residence here showed himself t0 
be a good citizen as well as a valuable officer. He took a lively 
interest in what was going on in Washington. He knew and 
liked the townspeople. They liked and admired the “ Comme 
dore,” as the commandant of a navy yard was in that day pop 
larly styled. His name heads the list of the vestry of Chm 
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Church in 1806. He was an incorporator of the cemetery of that 
church—now the Congressional cemetery. His remains lie at the 
entrance, close to the office of the superintendent, so that the 
stone to his memory is the first object that greets the visitor. 

Captain Tingey was a man of fine proportions and of handsome 
features. He had a dignified and courtly bearing. He was fond 
of society, where his knowledge of the world and really kind 
heart made him a general favorite. He maintained health and 
strength to an unusual age, and was “ busy in these scenes until 
the last plaudit.” 

Is it too much to believe that this excellent officer had trans- 
mitted to his descendants somewhat of his own gallant spirit? 
His grandson, Thomas Tingey Craven, born at this yard, fought 
the Brooklyn at the passage of the forts below New Orleans: 
while another grandson (brother to Thomas), Tunis Augustus 
MacDonough Craven, went down with his ironclad Tecumseh, in 
Mobile bay, quietly stepping to one side at the foot of the ladder, 
that the pilot might rush up and escape with his life. 

May this yard long continue to prosper and grow more and 
more useful to the country. Happy, indeed, is it that its early 
fortunes were presided over by so true a man as Thomas Tingey. 
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THE SIZE OF BATTLESHIPS AS A FUNCTION OF 
THEIR SPEED. 
By M. J. A. NoRMAND. 


Translated from the “ Bulletin de L’Association Technique 
Maritime,” 


By Puivip R. ALGER. 





The Russo-Japanese War, and particularly the naval battle of 
Tsushima, have revived the discussion of the value of speed for 
fighting ships. One can hardly say, however, that much light 
has been shed on the question, since diametrically opposite con- 
clusions have been drawn from the facts. 

On the one hand, a reduction of speed allows giving a ship of 
fixed dimensions greater offensive and defensive power, or, if 
the latter remain the same, diminishing her size and in conse- 
quence, for the same initial expense, increasing the number of 
units and putting in the line of battle more gun-power. 

Considerations as to the accessibility of harbors and the utiliza- 
tion of their workshops; of possible employment of old and less 
speedy units in squadrons without compromising the latter’s homo- 
geneousness ; of seas or canals in which the squadrons must oper- 
ate; of the proportions of the engines and of the conditions of 
installation and service of the magazines, the more favorable as 
the speed is less, militate in equal degree in favor of low speed. 

On the other hand, great speed may be demanded for strategical 
or tactical reasons. 

The question cannot be rigorously treated unless we know the 
law, in accordance with which the absolute size of large fighting 
ships varies with their speed, when their offensive and defensive 
powers, as well as their radius of action, remain unchanged. 

The object of the present note is to find this law. 
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Let there be a battleship differing little from the English type 
Commonwealth, the last class of which the results of the trisk 
are known. 


Total length of hull (L)........... cece eee ee cece cece ce en cece AQROOM 


Maximum width of hull.................... ccc ceccccccccccs ROSDM 
Draft ST en Or ee rs 8.15 m, 
Height of upper deck above water-line, at middle of length.... 6.20 m. 
Area of immersed part of midshipsection (B*)................1808q.m, 
Displacement with normal coal supply of 1,000 tons (D)......, 16,600 tons, 
EE eT ee 
Comvespomdimg epeed (F")..cccccccccccscescccccces . 19kts, 
Weight of propelling machinery complete, with water......... 1,800tons 


Artillery—Four 30.5 cm., four 24.3 cm., ten 15.2 cm., fourteen 
7.5 cm., fourteen 4.7 cm. This battery, which is that of th 
Commonwealth, appears to comprise too many different calibers, 
but the weight which it represents is about that of the most moé- 
ern armament of a ship of this kind. 

Protection.—This consists of an exterior belt rising in the cen- 
tral part to the upper deck, and of 23 cm. thickness at the water- 
line, diminishing to 16 cm. at the upper deck. The protection of 
the ends is weak, especially at the stern. 

Let us first determine what increase of available displacement 
would be given by a reduction in speed of one knot. 

This increase is made up of three principal items: 


1. THe INCREASE OF DISPLACEMENT RESULTING FROM DIMINU- 
TION OF FINENESS OF LINES. 
- ° ° ° 1 
Considering the formula for maximum normal speed 


Y =34 1006 FL —D B", 
1.026 B 

We see that this speed is proportional to the fineness of lines 
(sharpness), a fractional term, and to the square root of the linear 
dimensions (B%), according to the law of Reech and Froude. 

It has been shown, in the table annexed to the note cited, that 
the speeds thus calculated approach closely the maximum speeds 
realized, or, at least, that they sensibly follow the same law of 
variation; the formula, therefore, appears to conform both to 
theory and to practice. 

The coefficient 1.4 is a mean value. 


* Approximate rules for the calculation of the propulsive surface (Bulle: 
tin de L’Association Technique Maritime, 1899, p. 7). 
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s calculate, for a large ship which has realized a maximum 


Let u 
speed } 


’ the coefficient K such that 


V=K 1.026 B L— D B*, (1) 
1.026 B 
We have a right to assume that, if we reduce the speed of this 
typeship by one knot, B? and L remaining the same (such are 
the conditions of our problem), and make the displacement D 
vary so that K retains the same value, the “ coefficient of propul- 
sion” will not vary; in the two cases the water will be displaced 
in equal times. 
Formula (1), differentiated with reference to V and D, the 
only variables, gives 
dD I 1.026 8B 
dV 6K OB 
or, replacing B% by its value from (1), and noting that, the above 
coefficient being constant, the differentials may be replaced by 
finite differences, 
4D) = 1.026 BL—D 
sv V 


From the elements of the battleship type given above, we find 


(2) 


for K the value 1.446, which corresponds to great fineness of lines 
for such a ship, and formula (2) then gives for AV = —1, 


AD = 468 tons. 


The surface, and consequently, the weight of the hull, being 
slightly increased, we will take as the available increase only 450 
tons, or, 2.7 per cent of the original displacement. 

For AV = + 1, that is to say, for an increase instead of a de- 
crease, of one knot in the speed, the change of displacement is 
negative and equal to — 450 tons. On account of the necessary 
increase of fineness, there results a deficiency of displacement of 
450 tons. 


2. THE Diminution oF WeIGHtT DuE To REpucED Power. 


The fineness of lines being modified to correspond to the re- 
duced speed, and the two other principal elements of the resist- 
ance, area of midship section and surface of hull (the latter is not 
materially increased ) remaining the same, it is very probable that 
the “ coefficient of propulsion ” does not vary, and that the powers 
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are proportional to the cubes of the speeds, or, for a reduction of 
one knot, as 
(18 Ts 0.850. 
\19 / e 
If the weight of the propelling apparatus varies as the power 
the reduction would be 
(1— 0.850) 1800 = 270 tons. 


This is very nearly the case for the boilers and condensers: the 
stacks are, it is true, heavier per horsepower, but the relative 
weight of the tubing is less, and the fuel handling requires a 
smaller personnel, all proportions considered. 

For the machinery, on the contrary, not only does the length of 
the lines of shafting not change, but, as M. Durand-Viel has 
shown in a remarkable memoir which has just appeared in the 
Revue Maritime, for the same ratio of pitch to diameter and the 
same value of the coefficient of propulsive surface j, the weight 
of the machinery (about half that of the whole propelling appa- 
ratus) varies as /*/? instead of V’*. 

The relative weight of the less powerful propelling apparatus 
complete is then about 
(/18\ , (18 


2 | i 
\ 


\\19/ \19Q/ / 


, 4 (0.850 + 0.875) = 0.8615 


and the reduction of weight is 
(1 — 0.8615) 1800 = 250 tons. 


This reduction of weight changes to an increase if the speed 
of the battleship type, instead of being diminished from 19 to 8 
knots, is raised from 19 to 20 knots. 

It is interesting to note that the less powerful machinery works 
under better practical conditions, and will more easily maintain 
its full power. 

M. Durand-Viel shows, as a matter of fact, in the memoir 
already referred to, that, for the same ratio of pitch to diameter 
and the same value of the coefficient j, the ratio of the linear di- 
mensions of the engines to those of the hull is independent of the 
displacement, and varies as ’°/*, that is almost as the speed. 
Either the stroke is kept the same, which is possible since the 
dimensions of the hull remain unchanged and the cylinder diame 
ters are diminished, or the piston speeds are notably reduced. 
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3. THE REDUCTION IN WEIGHT OF THE UPPER WoRrKS. 


It is difficult to accurately estimate this saving, although it 
undoubtedly occurs ; a ship hindered by a seaway behaves better, 
and is less wet, when her speed is reduced. 

The course which makes speed less than the maximum neces- 
sary, either to keep the sea without exhaustion or to use the guns, 
is principally that on which the ship receives the waves from for- 
ward or on the bow, the time occupied in rising from the hollow 
to the crest of the wave being then inversely proportional to the 
ship’s speed increased by the speed of the wave. The most un- 
favorable sea is that producing short waves, consequently of low 
speed, such as those of the Mediterranean. 

Let 15 knots be the speed of the waves ; it may be assumed that 
the conditions of navigability will be the same for the battleship 
of eighteen knots and the one of nineteen knots, when, the under- 
water bodies being the same, the heights of the upper works are 
in the ratio. 

Rk + 15*” 
19°" 4 1s*" 

The height of the upper decks above the water-line at middle 
length, which is 6.20 m. in the typeship, can therefore be low- 
ered (I — 0.9706) 6.2 = 0.183 m. 

The thickness of the outer armor plating being 16 cm. at its 
upper part corresponds approximately, taken together with the 
side supporting it, to 22 cm. of steel, and its total length on the 
two sides and the transverse bulkheads is 184 meters. This 
length may without exaggeration be taken as of 22 cm. thickness, 
taking account of the considerable excess thickness of the turret 
supports and of the various armored passages whose heights are 
simultaneously diminished. The saving of weight then would 
amount to 


= 0.9700. 


220 X 0.183 X 0.22 7.8 tons = 69.2 tons. 


This reduction of 0.183 meters in the height of the upper works 
does not seem excessive when it is remembered that there are 
battleships whose freeboards are much less than that of our type- 
ship, the Hood for example—a rather poor seaboat, it is true— 
of 15,600 tons and 17% knots, whose freeboard forward is less 
than 4 meters, an amount at least 2.2 meters less than that of the 
typeship, 
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The reduction of 0.183 meters per knot, supposed constant | 
corresponds, therefore, to a reduction in speed of the typeship of 
from 10 to 12 knots in order that she may find herself in the sam } 
condition as the Hood in the matter of the height of upper works 

The height of the guns ought, it is true, to remain such tha 
their fire shall not be interfered with by the waves under apy 
condition of the sea which would permit fighting ; that of our type 
battleship, 8.5 meters, would appear to allow of reduction. More 
over, the height of turret guns can be maintained even whik 
that of the upper works of the ship is reduced; the saving of 
weight would still be considerable, and the stresses on the deck 
due to firing the guns would be diminished. 

We will take no account of the saving of weight which the space 
made available by the reduction of the propelling machinery 
would enable us to make in the superstructures, which we wil 
assume to be reduced to a minimum, as they should be. So, too, 
we will merely note the reduction of the personnel of the motive 
power. 

It is clear that an increase instead of a reduction of speed of 
one knot would merely change the sign of the corresponding 


change of weight. 
To sum up, the reduction of the speed of the type battleshp 


from 19 to 18 knots would furnish an increase of displacement of 
450 tons and a saving of weight of 250 + 69 = 319 tons, ora | 
total availability of 769 tons (4.63 per cent of the initial ds 
placement), which can be used to increase either the protection, 
the artillery, or the radius of action, the ship retaining mear 
while the same draft, length, and beam, and remaining equally 
seaworthy. The displacement, which was 16,600 tons, would be 
come 17,050 tons. 

The availability of 769 tons may be otherwise employed: it ma) 
be utilized to reduce the size of a ship. 

It is known, as a matter of fact, that any saving of weight 4 





realized on a ship, permits reducing her displacement, by an actual 
decrease of size, by an amount K’Az notably greater than 4s, the 
speed, radius of action, seaworthiness, protection and offensive 
power remaining the same. If Aw represents an addition instead 
of a saving of weight, it is necessary, on the contrary, to increase 
the displacement, by making the dimensions bigger, by the same 
quantity K’Ar. 
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The coefficient K’ varies according to the type of ship. It is 
approximately equal to 
AD a 3 


- »_D 
wae S 
in which a represents the fraction of the total displacement taken 
up by the weight of the hull and equipment, without armor, artil- 
lery, ammunition, or stores, and P is the fixed weight of artillery, 
turrets, ammunition, and stores, but not the hull armor, which 
latter varies with the hull surface. 

Whether we use this formula, which I gave in 1885, or the 
slightly modified ones which have been proposed since then, it 
will be found that, for battleships of the type considered, the value 
of K’ differs little from 2.5. 

If then the available 769 tons be applied to reduce the actual 
size.of the ship, the displacement will be diminished by 

709 X 2.5 1922 tons 
and will become 


16,600 + 450 — 1922 = 15,128 tons. 


For a reduction in speed of two knots instead of one, the dis- 
placement, at 17 knots instead of 19 knots, would be about 


16,600 + 450 X 2— 1922 X 2 = 13,656 tons. 


This figure is too low and ought to be taken rather at 13,800 
tons, for the variations corresponding to two knots’ difference of 
speed are too great to be calculated exactly by the differential 
coefficient method ; moreover, it is necessary to take account of the 
fact that the fineness of line of the hull ought to be slightly in- 
creased for an equal speed with less actual size. 

Thus, we see that, if the preceding calculations are correct, in 
taking as unity the displacement of a battleship of 16,600 tons, 
18,000 horsepower and 19 knots, the displacements of similar 
ships having equal offensive and defensive powers, the same radius 
of action, and the same seaworthiness, an 


nd only differing in speed, 
are approximately at 


|) ce ? «oe 
im “ gI 
19 1.00 
20 1.10 
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At 17 knots the displacement would be about 13,800 tons an} 
at 21 knots about 20,000 tons. 
Since the draft of large battleships cannot without much inog. 


venience be increased, and since the vertical space available fy | 


the machinery is sensibly constant, it will be seen that the Proper. 
tions of the latter, supposed to be of the reciprocating type 
become more and more defective as speed is increased. Frog 
this point of view, steam turbines have a serious advantage, 

The comparison of the battleships of Kansas type and those ¢ 
Idaho type now being built for the U. S. Navy seems to confim 
the above calculated results. 

The very powerful artillery and the protection are almost ident. 
cal in the two cases, but the displacements are 16,000 and 130% 
tons, and the horsepowers 16,500 and 10,000, respectively. 

These ships not being yet delivered, their speeds are not «& 
actly known, but admitting an equal propulsive efficiency for th 
two types, we find that for 18.5 knots, the speed of the Kans 
the Jdaho should attain 16.5. 

To this difference of two knots corresponds a ratio of displace 
ments equal to 0.814. 

This result agrees with the practical rule given above. 

The maritime world is greatly preoccupied with the Drew 
nought. Whatever may be the differences, still very impertect 
known, between this battleship, celebrated before being bom, avi 
the most powerful ships of recent construction, in artillery, pw 


tection, and motive power, there ought not to result therefrom any j 


change in the formula given above. The constants will mer) 
have to be more or less modified. 

I am first to recognize that in these calculations a large part i 
hypothetical. 

The problem of which I have attempted to give an approximat 
solution is of great interest, and merits a more complete study. 
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COMMENTS ON “THE SIZE OF BATTLESHIPS AS A 
FUNCTION OF THEIR SPEED.” 
By Navat Constructor D. W. Taytor, U. S. Navy. 


This very interesting and suggestive article by the late M. 
Normand bears upon one of the questions in naval architecture 
which is just now of vital interest. M. Normand has taken the 
published data for an actual ship and developed an approximate 
formula for the purpose of determining the displacement and 
power of ships of the same midship section and length but greater 
and less displacements with less and greater speeds. This falls 
into a class of problems which can be dealt with very directly by 
model basin experiments, and at the request of the Secretary of 
the Naval Institute I will indicate the solution of this particular 
problem, which we obtain from our accumulated data. 

We are not able to take up the investigation with knowledge of 
the actual lines of the Commonwealth, but it happens that we 
have run at the Model Basin a series of models of ratio of beam 
to draft very close to that of the Commonwealth, and varying in 
fullness and displacement. From the results of this series we can 
determine the effective horsepower for any model within limits 
upon the parent lines of any size and fullness. To connect this 
result with the Commonwealth data it is simply necessary to 
assume an efficiency of propulsion (which happens to be a little 
over 50 per cent) which will give our ship derived from the series 
lines and having the same midship section area and fineness as 
the Commonwealth a speed of 19 knots upon 18,000 horsepower. 
Applying this efficiency of propulsion to the curves of effective 
horsepower, we are enabled to readil\ produce the curves of esti- 
mated indicated horsepower of Fig. 1 for vessels 452.8 feet long, 


with 1938 square feet area of midship section, and of displacement 
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ranging from 15,500 to 17,500 tons, for speeds ranging between 
15 and 20 knots. While Fig. 1 applies directly to vessels upon 
the parent lines of the series used, it will represent with very good 
approximation the nature of the variation of vessels upon other 
lines. The efficiency of propulsion used is rather low than other. 
wise, and it is reasonable to suppose that the lines of the series 
used would drive very much the same as those of the Common. 
wealth. 
Comparing Fig. 
the latter has, if anything, understated the case as regards the 
M. Normand estimates 


1 with M. Normand’s results, it is seen that 


saving of weight and reduction of speed. 
at 15 per cent the reduction of power for a vessel of 17,050 tons 
and 18 knots speed, making the actual power. as thus esti- 


mated 15,300. From Fig. 1 the power for a vessel of 17,00 
tons would be about 13,600, or a reduction of nearly 25 per cent. 
This would make the reduction in machinery weight over 400 
tons, instead of the 250 tons as estimated by M. Normand, and 
would make M. Normand’s available displacement due to the 
change of speed and fullness over 800 tons instead of 769, without 
allowing anything for the reduction in weight of the upper works, 
which would be somewhat problematical. On the increase side 
M. Normand’s formula would underestimate the extra weight 
necessary to put into machinery even more than it underestimates 
the saving on the side of decreased speed. It would seem then 
that, for the particular case in hand, M. Normand’s formula is 
very conservative as regards the influence of speed upon available 
displacements, and that the saving through reduced speed will 
be in some cases somewhat greater than he indicates. 

In this connection attention may be called to the great influence 
of fineness upon vessels of the dimensions of the Commonwealth 
when pushed to top speed. The upper curve of Fig. 1 refers to 
a vessel of the Commonwealth length of 17,500 tons displacement, 
while the lower curve refers to a vessel of the same dimensions 
and of 15,500 tons displacement. This increase of 2000 tons Is 
a little under 13 per cent figured on the 15,500 tons, and the 
cylindrical coefficient increases from .618 for the smallest vessel 
At 16 knots the corresponding in- 
1 on 


to .698 for the largest one. 
crease in indicated horsepower is about 14.5 per cent, figurec 
the power of the smallest vessel, or almost in proportion to the 


increase of displacement. At 17 knots the increase of power from 
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ihe smallest to the largest vessel is 17.5 per cent. This percentage 
shows again a moderate rise at 18 knots to 2134 percent. At 19 
ingots there has been a rapid increase to 37 per cent, and at 20 
nots this increase of 13 per cent in displacement upon the same 
dimensions involves an increase of 57 per cent in power. Nine- 
teen knots is about the extreme limit of economical speed for a 
vessel 450 feet long, and if such a vessel is to be pushed to a 
higher speed it is necessary to fine her radically. 

The connection between speed and length is very important. 
Reduction of speed allows length, which is the most objection- 
ile dimension of a man-of-war, to be reduced, as a rule, more 
tan in proportion to the reduction of displacement. Thus, in 
the case of the Kansas and /daho, referred to by M. Normand, 
the displacements are in the ratio of 13/16, or .8125. If all di- 
mansions were reduced similarly to produce this reduction in 
fiplacement, the reduction would be in the ratio .933, which 
yould make the length of the Jdaho about 420 feet. As a matter 
of fact, the Jdaho could be, and was, reduced in length to 375 
fet without exceeding at 17 knots the limit for economical pro- 
pilsion, and this reduction in length, an indirect result of the 
reduction in speed, was a very powerful factor in enabling the 
ifiensive and defensive power of the Jdaho to compare so favor- 
ily with those of the vessel of nearly 25 per cent more dis- 
placement. 

It may be noticed that Fig. 1 illustrates the fact that for vessels 
ai the type under consideration the relative importance of fineness 
regards speed increases rapidly with the speed. This fact has 
avery important result upon the dimensions of high speed battle- 
ihips. As a practical proposition we cannot afford to make these 
rssels much longer than is necessary to carry their battery and 
machinery. Greater length would help somewhat as regards 
sed, but is forbidden by considerations of protection, handiness, 
id target area. We must gain speed by adopting the best pos- 
ible lines and a fineness best adapted to the necessary and un- 
woidable length and the required speed. This means in practice 
mater fineness for high speed battleships. Now, with length 
ad displacement fixed, we can gain fineness only by increase of 
tam or draft. For the near future the easiest and most obvious 
dange is to increase draft. It is to be hoped that the apparently 
tritable increase of size and speed of battleships will not compe! 
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the naval architect a few years from now to make radical jp. 
creases of breadth. Already dock entrances 100 feet Wide look 
rather narrow for the most recent battleships building and 
signed. The present type of battleship is probably threatens 
to-day more than at any period of its existence by the submarig 
If it survives the competition and is still the dominant type fifter, 
or twenty years from now, it seems to me quite probable that js 
maximum breadth will be found 50 per cent greater than at th 
present day—say 120 feet—unless considerations of sizes of dod 


and locks restrict the designers of the future. 
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METHODS EMPLOYED AT TRAINING STATIONS FOR 
TRAINING APPRENTICE SEAMEN FOR 
THE FLEET. 


By Captain A. C. DiLttincHAm, U. S. Navy. 





The object of the training system is to supply the fleet from 
the training stations with fairly efficient men in the shortest pos- 
sible time; to give such preliminary training at the training sta- 
tions as will avoid the delay in getting a battleship ready for battle, 
as would result if raw recruits were sent to the fleet. From this, 
it is evident that the fleet is part of the training system, and unless 
the preliminary training at the training stations is perpetuated in 
the fleet, on board the fighting ships, the desired results (having, 
finally, able-bodied men-of-wars’ men) will not be obtained. 

It was found that the practice of taking very young, undevel- 
oped boys into the service, for training, did not meet the require- 
ments of modern fighting ships, where the weights to be handled, 
and the work to be done, are beyond the capacity of the very 
young, undeveloped lads. Also, that the system did not meet 
the requirement of supplying the fleet with men in the shortest 
possible time. This latter requirement was made more apparent 
by the shortage of enlisted force throughout the fleet, and the 
necessity for getting men as soon as possible, with new ships to 
be commissioned. 

The Bureau of Navigation decided, that to meet these require- 
ments, recruits, rated apprentice seamen, should be received into 
the service for the seaman branch, between the years of seventeen 
and twenty-five ; that these apprentice seamen shall go through a 
preliminary course of training at the training stations, for a 
period of four months, at the end of which time, the apprentice 
seaman is rated ordinary seaman, and transferred to the fleet, 
where this preliminary training is to be continued. 
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The exception to this is the case of coal passers for the engi- 
neer’s force, where any apprentice seaman who has aptitude fo, 
the engineer’s force, who desires to enter that branch of the ser. 
vice, and who can pass the physical examination for that rating, 
is retained at the training station for a period of three months 
at the end of which time he is rated coal passer, and transferred tp 
the fleet. 

The Bureau of Navigation has established a machinists’ school 
at the Norfolk Navy Yard, the object of which is to afford the 
same opportunity to apprentice seamen and others entering the 
artificer branch (engineers’ force) to become chief petty officers 
and warrant officers as is afforded those who enter the seaman 
branch ; men with good records, holding the rating of water tender, 
oiler, or fireman first class, and having an average mark in both 
mechanical ability and knowledge of marine engines and me 
chinery (taken from their enlistment records) of not less than 
75 per cent, who are recommended by their commanding officers, 
are eligible upon re-enlistment for instruction in this school. 

These conditions are carefully explained to the apprentice sea- 
man before he elects the branch of the service he will enter. 

There are other schools established for the professional educa- 
tion of enlisted men as follows: The Yeoman School, Artificers 
School, School for Musicians, and School for Cooks, located a 
the Norfolk Station; the Gunnery Schools at Washington and 
Newport; Electrical Schools at San Francisco and New York 
There is also a School for Hospital Apprentices, located at the 
Naval Hospital, Norfolk. 

It will thus be seen that the Navy Department is fully alive to 
the necessity for the proper professional education of the enlisted 
man. 

The fleet requires intelligent, able-bodied young men, who have 
had sufficient preliminary training to enable them to take cafe 
of their persons, their bags, and hammocks—to realize the mili- 
tary character of their chosen profession, and who have advanced 
far enough in professional knowledge to rid the commanding 
officer, in fleet, of the delay in getting his vessel ready for battle, 
that would be caused by receiving raw recruits. 

Much has been written about the training of men for the naval 
service, and the systems of training employed by foreign naval 
powers have been investigated, to gain knowledge which might 


saith 





be of 
intelli 
syste 
was 1 
men ' 
and \ 
well-r 
These 
only | 
belong 
tions | 
To- 
West, 
institu 
ing ac 
in sec 
of the 
Mu 
numbe 
requir 
This 
bility t 
of mer 
If tl 
priated 
embar1 
cruitin 
time. 
deman: 
the fle 
In n 
an abn 
ships a 
tary er 
and the 
where | 
Und 
is suff 
Men 
the res; 


e to 
sted 


have 
care 
nib- 
aced 
ding 
ttle, 


aval 
aval 
ight 





| 








TRAINING APPRENTICE SEAMEN FOR THE FLEET. 139 


be of use to us in training our own men. But the character and 
intelligence of the American recruit are such that he requires a 
system of training for his particular case. Formerly, the navy 
was recruited from the fishing fleets and the merchant marine, 
men who already had the sea habit; who had the sailor’s trade, 
and who were accustomed to the discipline which exists on all 
well-regulated ships, whether of the merchant marine or navy. 
These men bettered their condition by entering the navy, and had 
only to learn the military part of their new surroundings and 
belonged to a class of men who generally speaking had no ambi- 
tions beyond the rate of petty officers. 

To-day, most of our recruits come from the West, the Middle 
West, and the Lake Regions. And our navy has become such an 
institution in the land, that with the excellent system of recruit- 
ing adopted by the Bureau of Navigation, there is no difficulty 
in securing the enlistment of Americans, filling the requirements 
of the law. 

Much embarrassment has been caused by not having a sufficient 
number of men in the allowed complement of the navy to meet the 
requirements of the fleet. 

This shortage in the allowed complement is not caused by ina- 
bility to enlist men, but by the sudden demand for a large number 
of men to fill the complement of new ships, going into commission. 

If the enlisted force could be increased with each ship appro- 
priated for, by the number of men necessary to man that ship, this 
embarrassment would disappear, and the excellent system of re- 
cruiting would supply the vacancies as they occur from time to 
time. The conditions to-day are abnormal, caused by the sudden 
demand for a large number of men to man the new ships added to 
the fleet. 

In not allowing an increase in the complement for the fleet, 
an abnormal condition exists, which becomes more difficult as new 
ships are added to the fleet, and will reach a point where volun- 
lary enlistments will not meet the demands of an efficient fleet, 
and there is danger, under present conditions, of reaching a point 
where only conscription will avail. 

Under normal conditions, the number of desirable candidates 
is sufficient to meet the demands of the fleet. 

Mention is made of this condition because it seriously affects 
the results to be obtained in the training service. With the short- 
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age of men for the fleet, it becomes necessary to draft men from 
the training stations before they have finished their preliminay 
training. 

The recruit for the naval service, is, to-day, generally an intel. 
gent young man, belonging to a highly respectable and important 
class of our citizens. He comes, usually, with the influence of 
our democratic institutions shown in his character, with very little 
idea of the military character of the business he is undertaking; 
all of which is perfectly natural when we consider that our coup. 
try is not a military country. 

Our navy is a military institution in a non-military country, 
and this condition is the cause of many of the difficulties we have 
to contend with; and not the least of these difficulties is found in 
trying to instill into the enlisted man, the military character of his 
calling. 

For these reasons, and with the higher intelligence of our re 
cruits, our training system must differ greatly from that of any 
other nation. 

The best-results are gotten at our training stations by making 
them absolutely military institutions, beginning with the recruit 
tactically, 1 may say; receiving him in a military manner, placing 
him at once in a tactical formation, and requiring him ever after 
to form, march, and be dismissed according to tactics. By this 
means, it is found that the tactical habit is very quickly acquired; 
the recruit prefers it; and the military character of his business is 
ever kept before him. 

To illustrate this, I will say that at training stations, a recrut 
is received in formation, placed in a squad led by a squad leader; 
and he is always in the school of that squad, until he graduates 
into the fleet. His squad belongs to a section ; and the section t 
a company; and his company has its own mess, quarters, and 
parade. His company commander and instructor is a chief petty 
officer, selected for his aptitude for that service ; and in this o 
ganization he goes through the training station. The company 
petty officers being selected from apprentice seamen, and givet 
acting appointments as they develop. These acting appoint 
ments make part of the record of the apprentice seamen having 
them. They go with their record to the fleet, and after inspection 
by the commanding officer in fleet, are returned to the owner. 

This company belongs to a battalion, and that battalion has #8 





parac 
has 1 
Al 
for tl 
comur 
pany. 
throu 
Th 
result 
On 
of all 
struct 
Eig 
been 
for a 
tactic 
At 
perio 
comps 
talion 
marcl 
than | 
It i 
units 
could 
units, 
steps 
becorr 
this si 
At 1 
with 
tactics 
Thi 
quette 
chief 
tary h 
recrui 
rine ; ; 
lower 
ing th 





rom 


itr, 
have 
id in 
f his 


r Te 


cruit 
der; 
lates 
mn to 


ety 
; Of 
pany 
ven 
pint: 
ving 
tion 


s its 





TRAINING APPRENTICE SEAMEN FOR THE FLEET. 14I 


parade ; and the battalion belongs to a brigade, and the brigade 
has its parade. 7 

All instructors and drill masters are chief petty officers, selected 
for their aptitude for such duty, and are as fe lows : one brigade 
commander, one adjutant, one chief of company for each com- 
pany. The instructors follow with their company or division 
through the entire course. 

The detail of chief petty officers for such duty gives excellent 
results as a school for these chief petty officers. 

One commissioned officer is detailed as supervising instructor 
of all formations and drills, and one commissioned officer as in- 
structor in rifle practice. 

Eighty men are taken into the division or company, as it has 
been found by experience that that number, with all absentees, 
for any cause whatever, will always give for all formations a 
tactical company. 

At all formations—break fast, dinner, supper, and for three drill 
periods—the squad is led to its section; the two sections form a 
company on the company parade. ‘The company goes to the bat- 
talion parade, and the full brigade is formed, presented, and 
marched away, with full band and field music, time for not less 
than 120 steps to the minute. 

It is found that this brigade formation can take place, and the 
units march off for whatever purpose in a much less time than 
could be done by any method not tactical. That requiring all 
units, of whatever size, to always march at not less than 120 
steps to the minute, gives snap and vigor, and it very quickly 
becomes the habit of the recruit to step out upon all occasions in 
this snappy way. 

At the Training Stations there are six brigade formations a day, 
with full band and field music. Each formation can be done 
tactically in about six minutes. 

This method, with the strictest requirements of military eti- 
quette, in the matter of salutes to all commissioned, warrant, and 
chief petty officers, gives excellent results in creating the mili- 
lary habit. The men entering the service to-d: iy are not like the 
recruits of former days of the fishing fleet and the merchant ma- 
rine ; they are ambitious and not content to remain alw ays in the 
lower ratings. In fact to-day, it becomes to the young man enter- 
ing the navy, a business proposition, whether his future has better 
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possibilities in the navy or in civil life, so that in order to retain 
men permanently in the service, it becomes necessary for the nayy 
to-day to compete with civil institutions. : 

Everything possible is done to convince the recruit that he has 
entered a profession which offers him such good opportunities 
for advancement that he has strong inclination to consider ser. 
ously making it a profession for life, but as the recruit spends 
but four months of his enlistment at the training station, there js 
left three years and eight months for the fleet to convince him that 
he will re-enlist ; I speak of perpetuating in fleet the preliminary 
training at training stations. The training does go on in fleet, 
but it needs more than general training to get results from the 
apprentice seamen; they must be looked upon as our future con- 
tinuous service men, and special training and personal superv- 
sion are necessary. Commanding officers and division officers 
should study the character and possibilities of each ordinary sea- 
man and coal passer received from a training station, and the 
handling of these men should be with a view to encouraging them 
to re-enlist, for we must have a large continuous service force, 
around which may revolve the comers and goers. 

Officers interested in the training system are waiting with great 
interest the reports from ships that have received from the train- 
ing stations all their allowed ordinary seamen and coal passers. 

The short time (four months) allowed apprentice seamen a 
the training station indicates that the Bureau of Navigation ex- 
pects only a preliminary training at the station, and that this 
training shall be in detail, that which gives the best results in the 
given time. 

To this end, the instruction is limited to subjects that the recruit 
can acquire in four months, and these subjects are given time 
according to their importance in preparing the man for the battle 
ship training. 

It should always be remembered that, generally, if you make 
man comfortable and happy, you are going té get out of him all 
that is in him, and that there are ways of handling men so that 
you can get an immense amount of knowledge into them without 
their realizing any effort on their part. It should always be te 
membered in dealing with recruits that they should be favorably 
impressed with their calling, and that it is most desirable that 
men shall re-enlist, and remain in the service permanently. 
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In the matter of discipline at training stations, it is particu- 
larly desirable to study the individual character of the apprentice 
seaman, being careful to award punishments that will not degrade 
the man, or lessen his own self-respect, always remembering that 
the young man comes from a non-military life, and, above all, 
that he is an American. I have been two years in command of a 
training station, and have never found it necessary to place an 
apprentice seaman in irons. Such a punishment would be de- 
grading to any self-respecting American. It is not desirable, at 
Training Stations, or in any other command, to have a classified 
list of punishments for the apprentice seamen, for a punishment 
that would accomplish the object and meet the requirements of 
the service in one case, might not be as efficacious in another case; 
the offense may be the same by name, yet the intent is entirely 
different, and the degree of guilt will vary. 

It is not desirable to make deprivation of liberty a punishment, 
except where the offender has proved himself to be unreliable, and 
commits offenses when on liberty that he would not have the op- 
portunity of committing were he deprived of liberty. Such cases 
are usually incorrigible and are best dealt with by discharge as 
undesirable. Courts-martial are resorted to at Training Stations 
only in case of crime. 

There can be no fixed rule for inflicting punishments ; in deal- 
ing with the recruit of to-day, it must be remembered that he is 
an American: that he is young and high-spirited, and generally 
unused to restraint; that the matter is discipline must be taught 
rather than inflicted. 

It must be remembered also that the apprentice seaman is a 
young man, developing physically, and requires amusement and 
recreation. Young men, never used to discipline or military re- 
quirements, can very easily become disgusted and disheartened, 
and it requires tact to lead them through the training station so 
that they will realize they have made no mistake in coming into 
the navy. 

At training stations, all drill and instruction cases at 3 p. m., 
and the last formation of the day is at 5 p. m., for supper. 

Wednesday afternoon, Saturday, and on Sunday, after Divine 
service in the morning, the apprentice seamen are allowed boats 
for sailing and pulling excursions. This privilege for men from 
the interior of the country is considerable, and at the same time, 
gives instruction. 
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Apprentice seamen petty officers are allowed liberty on Wed. 
nesday p. m., Saturday, and Sunday ; the other apprentice seamen, 
Saturday and Sunday. There is no restriction of liberty except. 
ing for apprentice seamen doing extra duty. 

At the training stations, we are now getting the most remark. 
able results by a system of what might be called “ concentrate 
drills.” To illustrate this, I will give routine of the drill period 
from 7.50 a. m to 9 a. m., known as the “ Setting Up Period” 
which is done each day except Saturdays, Sundays, and holidays, 

At 7.50, the brigade is formed, under arms, presented, and the 
following evolutions take place, after having saluted the colors 
at 8 a. m., viz.: 

Brigade on line; distance taken to the front; arms grounded: 
step left; physical drill without music; take flags (small flags 
stowed in the leggings when not in use) ; semaphore drill, with 
music; return flags; step right; take arms; physical drill, with 
arms, to music; arms grounded; at ease, to straighten belts, etc.; 
to rear assemble; manual of arms; all firings; squads right; 
change direction to the left; column of companies; right by see 
tions; form company square; flankers right and left into line, 
double time; form company; companies left; companies right; 
squads right ; companies column left ; change direction to the left; 
companies left front into line, double time ; sections, right and left 
turn, double time (street riot); form company; form company 
square ; form column of sections ; squads left ; sections, right front 
into line ; column of companies ; close in mass ; take full distance; 
street column ; form square ; street column ; column of companies; 
line of squads on (_) squad; brigade, halt ; as skirmishers; rally 
by squads ; as skirmishers ; rally by sections ; as skirmishers ; rally 
by company; as skirmishers; assemble by squads; assemble by 
companies ; companies left ; dismiss. 

This period is a daily routine. It would be foolish to put the 
recruits through the school of the battalion, or brigade, but the 
results gotten from this period in company, battalion, and brigade 
movements, from the mere force of habit, are remarkable for pre- 


cision and tactical correctness. The recruit, in exercising his 


legs, had better do tactical movements. 

Excellent results have been gotten from “ concentrated drill” 
with boats. After the men have been instructed individually in 
the boats, the boats moored head and stern in line—sixteen 0 
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them—the drill begins ; and together, they perform everything 
that is done under oars ; also step masts together; make sail to- 


gether; shorten sail together; furl sail together; unstep masts 


together. ; . 
are sent out under oars, and the eight weather boats under sail, 


This is proceeded with until finally the eight lee boats 


every other sailboat forming a division, and getting under way 
separately, for drill under sail. 

At the Norfolk Station there are sixteen cutters hoisted to 
davits on the dock. At low water, when the distance to be low- 
ered is considerable, a very excellent concentrated drill is had 
in lowering these sixteen boats together. It is probable that we 
will always have on the modern ship some boats to be lowered by 
hand, and it requires no little skill to lower a boat properly. It is 
probable that we will always have lifeboats ready for lowering. 
At this station, we have two lifeboats, fitted in all respects accord- 
ing to regulations, the gripes and other appliances for the boat 
having been made by the apprentice seamen; the apprentice sea- 
men are exercised in the lifeboat service; at the last inspection, 
lifeboat crews from a division picked at random were able to pick 
up a dummy man, thrown in the water at some little distance from 
the boat, the lifeboat was down, man picked up, and lifeboat 
hoisted again in less than two minutes, the dummy man was prop- 
erly placed in the boat, and afterwards, the means for restoring 
the apparently drowned applied. 

I can say in the matter of boats that the apprentice seamen at 
this station stand ready to compete with any boats’ crews in the 
fleet, for good pulling, handling boats under sail, the boat habit, 
and with the lifeboat. 

Frequent regattas are had in pulling and sailing, prizes for 
which are supplied by the ship’s store. 

There are three steam tenders attached to this station, and the 
apprentice seamen detailed daily for these tenders march from 
breakfast aboard, get under w ay, and return in time to march to 
supper. During the cruising of these vessels, the apprentice 
‘aman con, steer, handle lead and log, and carry on signalling, 
and the apprentice seamen intended for coal passers perform their 
duties in the fire-rooms. The chief petty officer in charge of the 
company is always with his men on board these tenders. Each 
tender is in charge*of a warrant officer. 
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The tenders cruise each day except Saturdays, Sundays, anj 
holidays. 

I give these examples of methods employed at training stations 
to show that in the short time of four months, it is Possible tp 
train men so that at the end of that time, they will be ready ty 
commence their battleship training. 

It would seem to be a fact that if the commanding officer cay 
receive ordinary seamen and coal passers who have qualified q 
the target ranges, and have been through the training attempted 
at our training stations, that much time will be saved in having 
his vessel ready to join the flag, and in getting ready for hatte 


and that it would seem hardly possible to supply the fleet wit | 


fairly efficient men in a shorter time than by the present system 
of training of recruits. The climax of efficiency of the enlisted 
personnel will be reached when we have a large enough contis- 
uous service force to man our fighting ships, with the vacancies a 
they occur supplied by the ordinary seamen and coal passers who 
have been through the preliminary training at our training st- 
tions, and by men who have passed successfully through the other 
service schools. 








The highest efficiency of the fleet will thus depend upon a larg: | 
continuous service force, and an efficient training system. Ani | 


it should be the serious endeavor to obtain this condition. 


The methods and details are identical at all training stations» | 


far as the climatic conditions will allow. 

Below is given a list of subjects arranged consistently with the 
importance that a knowledge of each has in producing the desired 
results : 

1st. Cleanly habits: the care of the person and the contents 0 
bags and hammocks, which necessitates frequent rigid inspections 

2d. Physical development; setting up drills. This is carmel 
on as explained for the “ Setting Up Period.” 

3d. Qualifying on the target ranges with revolver and rife, 
according to the firing regulations. If men go to ships in com 
mission qualified in the firing regulations, much time is saved 
aboard these ships where the facilities for small-arms practice 
are few, and the opportunities for such practice not frequent. 

4th. Battleship seamanship, which includes steering ; compas) 
lead and log, both hand and patent; boats under oars and sal 
lowering boats and lifeboats; marlin-spike seamanship; splicing 
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and manipulating wire rope ; knotting and splicing wire rope and 
Manila rope ; bending hawsers ; handling hawsers, wire and rope, 
for towing, fasts, etc. ; carrying out anchors ; gr uind tackle. 

In the modern ship, few men are found who can do a sailor’s 
iob, such as working wire rope; for this reason, great care is 
taken, and considerable time is given, to have apprentice seamen 
go through a thorough course in this subject. 

) sth. Signals, comprising all the codes in use in the navy. 

The semaphore is taught at setting up, where the man, using 
small flags, goes through the code to music, and also at divisional 
instruction. 

Young men are usually much interested in signalling, and find 
much pleasure in being proficient. They acquire this knowledge 
very quickly, and become very expert. 

Appliances for signalling are at the disposition of the apprentice 
seamen, at the proper hours, day and night. 

6th. Ordnance: Lectures in the simplest form upon kinds of 
powder used in the service, shells, fuses, guns, ete. 

Morris tube work is not attempted at the training stations, but 
there is at the Norfolk Station a 5-inch gun, fitted with the ap- 
pliances for Morris tube work, and this gun is at the disposition 
of the apprentice seamen, and is used by them for amusement. A 
gunners mate is always on hand to explain the use of the gun, 
and supply ammunition. 

Many apprentices become very expert in the use of the Morris 
tube, and make excellent scores. 

As the motion is given to the target by an electrical apparatus 
which gives accurately any degree or any period of roll, the 
apprentice seaman has nothing to do but to handle the elevating 
and training gear. 

Company, battalion, and brigade drills. Once a week, the 
brigade is exercised in “ battle drill,” a section of artillery being 
the enemy. At this drill, a field hospital is established, and the 
aids to the wounded are exercised. 

The daily routine at the Norfolk Station is given below: 


“CAMP ROUTINE.” 


$15a.m....Call officers on duty, bugle squad, chiefs of sections, and squad 
leaders 

5J0 " ....Reveille (buglers marching through camp). Roll up tents 
(if weather permits) 1 make up cots 
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wn 


45a.m.....Two divisions to march in to baths, remainder of brigade 
strip and wash to waist, and scrub clothing. 


“é 


6.40 ....First call. 

6.45 “ ....Assembly (march in to breakfast). 

7.30 “ ....Police tents, streets, and surroundings. See that everything 
is neatly stowed—chief of sections will attend to thie 
seeing that each squad leader looks after the tent of his 
squad, and will report when finished to their company com. 
manders, who will report after an inspection to the brigag 
commander about 9.00 a. m. 

7.45 “ ....First call. 

7.50 “ ....Assembly. 

7.55 “ ....Adjutant’s call (first period). 

Sag * «(C4 cee Call. 

9.00 “ ....Second inspection of company tents and streets and report o 
same. 

9.15 “ ....First call. 

9.20 “ ....Assembly and inspection of men by company commanders, 

9.30 “ ....Adjutant’s call (quarters and second period). 

10.45 “ ....Retreat from drill and reports to mast. Scrub clothing, 

ae ne OE COE. 

11.40 “ ....Assembly. 

11.45 “ ....Adjutant’s call (march to dinner). 

1.10 p.m.....First call. 

-_  Ssead Adjutant’s call (third period). 


3.00 “ ....Retreat, scrub clothing, and recreation. 


I 
3 
Ae poo et GE. 
4 
4 


40 “ .,...Assembly. 
35 “ ....Adjutant’s call (march to supper). 
5.40 “ ....Swimming call. 
5.50 “ ....March swimming party to float. 
645 “ ....First call. 
6.50 “ ....Assembly (for muster), (posting of sentries). 
Bae ce eres GUL 
9.00 “ ....Tattoo. 
om” nds BODE 


The camp must be habitually kept clean, and ready for inspection # 
any time from 7.30 a. m. until 6.00 p. m. 

Sentries in company streets will be held to account for the actions of 
cooks, men on sick list, etc., who are left in camp while the brigade 8@ 
drill. 

Sentries will at no time allow visitors in camp. They will be governet 
by the general orders relating to sentries, a copy of which will be found 
on order board in petty officer’s tent 

Company officers will assure themselves that their men thoroughly under 
stand their duties when posted as sentries. 

It is found best not to compel apprentice seamen to scrub of 
wash clothes at any regular or routine hour, but to allow them® 
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scrub and wash clothes at any time that does not interfere with 
drills and formations. The recruit knows that his bag must be 
ready for inspection at any time, and that clothes worn must be 
clean. 

Oftentimes men turn out in the morning, and do not feel up to 
scrubbing clothes. They may not feel well, and to be obliged to 
scrub clothes, particular], when you have not been used to such a 
thing, and when you are not feeling very well, makes the recruit 
liable to shirk cleanliness. 

The general mess system is employed at training stations, and 
the bill of fare for this week will indicate that the recruits are 
well fed, viz. : 


U. S. R. S. FRANKLIN. 
Bit oF Fare FoR WEEK COMMENCING NOVEMBER 25, 1906 
SUNDAY. 
Breakfast. .Boiled eggs; oatmeal; sweet milk; bread; butter: coffee. 
Dinner ....Roast veal; brown gravy; sage dressing; lima beans; sweet 
potatoes; bread; fresh fruit; coffee 
Supper ....Cold sliced ham ; mustard; bread; butter; plain pound cake; tea 
MONDAY 
Breakfast..Boston baked beans; tomato catsup; bread; butter; coffee. 
Dinner ....Pea soup; boiled salt pork; mustard; pickles; bread; coffee 
Supper....Canned corn beef; fried potatoes; bread; butter; fresh fruit: 
tea. 
TUESDAY. 
Breakfast..Fried pork chops; fried onions; bread; butter; coffee. 
Dinner ....Cold sliced ham; boiled cabbage; boiled potatoes; mustard; 
bread; coffee 
Supper ....Fried liver with bacon; brown gravy; mashed potatoes; bread; 


butter; fresh fruit: tea 


Breakfast..Fresh mutton stew; tomato catsup; hot rolls; butter; coffe 

vinner ....Roast beef; brown gravy; boiled potatoes; sweet corn; bread; 
coffee. 

Supper ....Steamed frankfurte: ; Sauerkraut; bread; butter; fresh fruit; 
tea. 


THURSDAY 
butter: c ffee 
mne : . ° } a) 
wer....Roast turkey; chestnut dressing; giblet gravy: creamed pota- 


toes; sweet potatoes; celery; oysters; oyster crackers; green 


Dreakfast. . Boiled eggs: bread: } 


peas ; olives; cheese; fruit cake: mines pie; ice 
? Stapes; oranges; bread; coffee; cigar 
Sudo . . 2 
upper ....Cold sliced Smithfield ham: 


bread; butter; fruit; tea 
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FRIDAY. 


Breakfast..Boston baked beans; tomato catsup; bread; butter: coffee 


Dinner ....Fresh vegetable soup, boiled be +}. b riled peeled Potatoes 
bread; fresh fruit; coffee 


Supper ....Fish croquette; tomato sauce; bread; butter; canned fruit: 


TT rp een sm 


SATURDAY 


Breakfast....Fried pork sausage; tomato gravy; bread; butter: coffee 

Dinner ....Roast beef; brown gravy; mashed potatoes; lima beans: bread 
coffee 

Supper ....Fresh beef stew; dumplings; bread; butter; fresh fruit: tea ; 


It will be seen by the above routine that the apprentice seame 
at this station are in camp. 

It being necessary to extensively repair the tentative barracks 
at this station, and for sanitary reasons, the apprentice seame 
were put in camp, and have been in camp for the past eight 


ett 


months. 
The camp is arranged strictly according to tactics, the me 
being housed in hospital tents—each tent fitted with a tent stove 


— 


The camp is five minutes’ march from the mess hall. 

This experience of having the apprentice seamen in camp it 
stead of in barracks has been valuable, and the results have bee | 
so satisfactory in the matter of health, and the facilities fr 
properly supervising the apprentice seamen, that it is propert 
consider whether it is not best in latitudes where men can k 
drilled out of doors all the year round, to put them in camp, unde 
canvas, without ever using barracks. 

In temperate climates, it would seem from the experience @ 
the Norfolk Station, that the great advantages of camp life from 
a sanitary point of view, in being able to care for the health o 
the men, warrants the consideration of establishing our training 
stations in temperate localities, giving the apprentice seamen qui 
ters in a properly constructed camp, where it would require i 
addition only a mess hall and its appurtenances, and a recreatiot 
hall. 

Statistics at this station will show that there has been little « 
no sickness since the apprentice seamen have been quartered under 
canvas, whereas, while in barracks there were always the ust 
diseases, incident to the living together of a great number of me 


bet 
ut 


The consideration of this subject is foreign to this article, 
as it has had much to do with the training of men at the Norio’ 
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Station, inasmuch as I believe it has preserved their health, I 
have thought it of interest to mention it. 

The great point in getting the best results at training stations, 
is being able to properly supervise the units of the organization. 
This comes second only to the preservation of health. Both of 
which can be accomplished better in camp than in barracks, pro- 
vided the climate will permit. 

With the liability of sickness in barracks, it is most difficult, 
when contagious diseases occur, to properly segregate the men. 
Contagious disease in barracks requires the fumigation of the 
entire barracks, and proper medical treatment of the entire build- 
ing. In camp there is much less liability to disease, and sanita- 
tion is very easily accomplished. The mosquito can very easily 
be excluded, and for sanitary reasons, a tent can be destroyed 
without great loss of money or housing facility; the trouble of 
proper supervision is reduced to a minimum, and there is an 
attraction about the camp life to a young man which does not 
exist in barracks. 

To have a proper camp of course requires the space, and that 
the surface ground be properly drained. There will not be the 
slightest trouble in heating each tent with steam heat, lighting 
the camp with electricity, and permanent floors could be made of 
cement. 

To my mind, the camp is ideal for the training station located 
in a temperate climate. 

Extensive barracks need not be erected in such a climate, as 
the only buildings necessary would be the mess hall and kitchen, 
water-closets, and recreation and drill hall for rainy weather. 

Considering the battleship to be the proper training ship, the 
hearty co-operation of the fleet with the training service, should 
give good results. 




















That 


target | 
buildin; 
of sma 
on eacl 
tend tc 
respons 
Or no 
bility p 
Naval 
Navy ] 
may be 
far as _ 
ing, an 
the ind 
than th 
as mor 
not gre 
be in th 
inform: 
may ha 
If, how 
the troy 
I do 
books | 
Towns 


men, 


treats o 
tion of 

















(COPYRIGHTED. } 


U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





TEAM RIFLE SHOOTING. 


By LieuTENANT Harris LANING, U. S. Navy. 





That the Navy Department is desirous of bringing small-arm 
target practice in the navy to a higher standard is shown by the 
building of fine ranges, by a recent change in the general scheme 
of small-arm practice, and by the giving of a trophy to the ship 
on each station that develops the best rifle team. This last will 
tend to develop team shooting in the navy and will throw the 
responsibility of developing teams on officers who have had little 
or no experience in the work. Having had the same responsi- 
bility put on me during the past year by being the coach for the 
Naval Academy Rifle Team and the captain and coach of the 
Navy Rifle Team, I feel that some of the things I have learned 
may be of service to others who have the same work to do. So 
far as I can learn, very little has been written about team shoot- 
ing, and while there are many excellent books on how to develop 
the individual shot there doesn’t seer to be any that gives more 
than the merest outline of team work. I do not put this forth 
as more than a mere starter on the subject, for my experience is 
not great, but only as a slight aid to the team captains who will 
be in the dark as I was when I took up the work. Therefore such 
information as I have I wish to give to others, not only that they 
may have the advantage of it but that they may improve on it. 
lf, however, it helps any of the captains of our service teams in 
the trophy competitions I will feel that it has served its purpose. 

I do not intend to go into the details to be found in the many 
books on rifle practice. A book recently published by Lieut. 
Townsend Whelan, U. S. Army, “ Suggestions to Military Rifle- 
men,” which | hope will soon be found in all ship’s libraries, 
treats of rifle shooting for the individual. It starts with the selec- 
tion of a rifle and carries a man to the conditions on the battle- 
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field. I will assume in this article that all the points to be found 
in Lieut. Whelan’s book are known to all officers in charge of 
teams ; as the knowledge contained therein is essential to SUCCESS 
in teaching rifle shooting of a high order. A team captain knoy. 
ing those things can teach them to the individuals on the team, 
but team work is more than the work of individual men—it is 
the work of a number of individuals working as a unit, } 
attain that team work I wish to start the team Captain at th 
point where Lieut. Whelan drops him. 


THE COMPOSITION OF A TEAM. 


In the National Team Match and in the matches to be hel 
between ships, a team is composed of twelve principals (the me 
who actually fire) three alternates, a spotter, a team coach, and 
the captain. The principals do the firing. The alternates are on 
hand to take the place of a principal who on account of sick 
ness or injury cannot continue the match. The spotter’s duties 
are to watch the target and the score board to see that the score 
is correctly kept and aided by a powerful telescope assists the 
captain and coach by watching the flight of the bullets, the pomt 
of fall, etc. The duties of the coach are to assist the captain m 
coaching and training and to give any advice he may think wil 
help the team. Many captains do the coaching themselves, but i 
a good coach is available he can be of inestimable value in help 
ing the captain. The team captain commands, instructs, and 
coaches the team, his authority in the team being final. A team 
properly and carefully organized is necessary in order to get the 
best results. 

THE CAPTAIN. 

The first step in developing a team is the choice of a captain 
A good captain for a rifle team is as necessary as a good offer 
for a crack division. To select a man for captain because he has 
but little else to do is certainly inadvisable. The officer whois 
best suited to the work should be chosen. He must, first of all 
be enthusiastic over the work otherwise the steady grind will 
become a dreadful monotony and there will cease to be interest ™ 
the team. He should be a man of force, tact, good nature, and, 
above all, a hard worker. It takes as much study, longer training, 
and more sacrifices to develop a rifle team of the first-class than 
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un 
un 


it does a foot ball team of the first-class, and the man chosen for 
team captain must realize it and take the team well knowing 
what it means. A captain requires tact to alw ays keep the team 
in friendly spirit, he requires a good disposition to keep fre ym 
undue and unnecessary fault finding, and he requires determina- 
tion to keep himself and his men going when everything seems 
to be going wrong. In addition, a team captain should have a 
good knowledge of shooting for unless he knows he cannot teach. 
He should be or should have been a good shot, but he should not, 
under any circumstances, fire on the team as he will have all he 
can possibly do if he makes a good captain. A team captain well 
chosen is a long step toward winning a match. 


THE COACH AND SPOTTER. 

The captain should next choose his coach and his spotter in 
order that they may assist him in all his future work. The term 
coach is usually applied to the expert shot who knows all about 
fine rifle shooting, but who for some reason is not eligible for 
team captain. Such a man is hard to find in the navy, but a junior 
oficer of promise may be given this billet and by his work aid 
the captain very materially. The experience the young officer 
will get will be of great value to him. The spotter should be a 
man of strong eyesight, well versed in the rules of shooting, and 
especially developed to “ spot” for the team. He should be either 
a junior officer or a petty officer and if a good man he can give 
great assistance especially in studying conditions and in watching 
the bullets in flight. 

THE EQUIPMENT. 

The captain, coach, and spotter having been selected and having 
become thoroughly familiar with the principles laid down in Lieut. 
Whelan’s book, the equipment should next be looked out for. The 
care and completeness with which the captain selects his gear 
will mean much to the success of the team. The selection of good 
rifles is perhaps the most essential thing of all, for no amount of 
training or skill can overcome the handicap of poor shooting 
guns. About thirty of the very best rifles available should be set 
aside for the team. suggest thirty rifles as the minimum num- 
ber in order that there may be one for each candidate for the 
team and a few extra to take the place of any that may not shoot 
well. The following is a list of the other articles required: 
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I cartridge belt for each man. VI reamer and 1 file ( wate). 
I2 verniers for setting sights. maker’s) for enlarging perp 
1 sight cover for each man. sights. 
4 telescope (officer of the deck V12 sheets emery cloth, 
type). 1 long rifle sling for each man 
4 pairs of tripods for holding I good score book for each map 
telescopes. 36 brass wire cleaning brushes 
I powerful telescope on tripod. 8 rifle rests. 
I aneroid barometer. 2 pairs binoculars (high power) 
1 thermometer. 1 hygrometer (reading in we 
4 blank books recording practice cent of moisture). 
scores. I stop watch. 
V4 cleaning rods 42” long. Ammunition (same kind and 
V50 yards of canton flannel (clean- date as match ammunition) 
ing rags). 1 blank book for data (“ Dope” 
V1000 soft lead bullets, Winchester book). 
32-20 Vi gal. of nitro-cleaner or Hopp) 
Vr small oil-stone slip. mixture. 
V2 small flat files. V%”" screw driver. 
V1 small hammer. V% gal. sperm oil. 


VI micrometer calipers, reading V% pint fine lubricating oil. 

to one ten thousandth of an V2 small triangular files. 

inch. Vi 3 lb. weight (for testing trig- 
V3 packages wax tapers for ger pulls). 


blackening sights). 


V12 sheets sand paper. 





If possible a small wagon should be obtained to carry the equip 


ment from point to point on the range. 
excellent rack for holding the rifles when not in use. 


This wagon makes a 


There 


should also be a number of camp stools for the use of the captain, 
coach, and spotter, and for members of the team when not firing 


The above seems like an enormous amount of gear, but each 





article is necessary and if used properly is bound, in the long ru, 
to help out the team’s score. 

Some place on board ship should be used as a workroom for the 
team and be accessible to them at all times. It should containa 
suitable work bench fitted with a bench vise and all the tools should 
be kept there for the use of the team. A good rifleman grows 
fond of his good rifle and will do better work with it if hes 
allowed to adjust it himself, providing sufficient instruction has 
been given him to keep him from ruining it. All the articles on 
the above list marked \/ should be kept in the work room. 

To each candidate for the team will be issued: 1 rifle, 1 sling! 
belt, 1 sight cover, 1 score book and pencil, and 1 cleaning brush. 
As there are but 12 verniers these should be issued one to etl 
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pair of men and care should be taken that during the entire shoot- 
ing season a man always uses and records the readings with one 
yernier as the verniers do not all read alike. 

The following articles should be carried around to each firing 
point in the wagon :—Team score books, “ dope” book, pencils, 
hygrometer, thermometer, barometer, binoculars, all telescopes 
and tripods, rifle rests, some wax tapers, ammunition, 1 cleaning 
rod, cleaning rags, cleaning mixture, and camp stools. As soon 
as a firing point is reached the gear used by the firers should be 
put in place. At the longer ranges for each pair of men firing 
at one target there should be placed: 1 telescope (if available 
there should be two, one for each man) with its small tripods, 
and two rifle rests (one for each man). The spotter rigs his 
large telescope and gets his score sheet ready. The team captain 
and coach get their books and instruments ready. (I have esti- 
mated on enough material so that four targets may be used at 
once at any range. The use of more than one target at a range 
is necessary if more than two or three ranges are to be used in 
one day.) 

From the foregoing it will be seen just where each of the articles 
mentioned in the list is used. Just how they are to be used is 
fully explained in Lieut. Whelan’s book. 


SELECTING THE CANDIDATES. 


Having at least arranged to get the equipment together, the 
team captain should next begin to gather his men. While among 
the undeveloped shots on board there may be some excellent ma- 
terial, there will probably be but little time to develop it and the 
best thing to do will be to take the best twenty-four shots in the 


ew, as shown by the small-arm records, and develop 


them. In choosing these twenty-four it will be well to use 
tare not to get men who will get tired of the training, 
lor the training will be arduous. Then, too, it is best to select 
only those men who are sober and reliable, for the others are 
apt to fail one during an important match. Men of quick 
temper, especially those who curse at every bad shot and 
blame the rifle and markers, should be soon dropped from the 
squad. A man who gets “ fussy ” over a bad shot is more than 
likely to stay “ fussed ” and will turn in a bad score. It is better to 
select the men who, when they get an unaccountable shot, will try 
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to find the cause of it and remedy it. The fault is usually to by 
found and simply “ blowing up” will only lessen the chance of 
finding it. The men chosen must be the men who are alway 
working in the team’s interest and the men who will best do this 
are the men who will implicitly obey the orders of the captain an 
his assistants. Any man who fails to carry out his instruction, 
should not be considered for a place on a strong team, for tha 
man is apt to be the weak link that makes a break in the chaing 
strong team shooting. Besides a man who fails to follow instry. 
tions teaches other men to do the same and hurts the team in the 
way. 

The twenty-four men best fulfilling the above conditions shoul 
with proper care and training make a strong team. I sugges 
twenty-four candidates simply as the minimum number a captaia 
should start with. If time permits many more should be tried, 
but there should never be less than twenty-four as a man gains 
his most valuable experience in competing for a place on the team 


TRAINING THE CANDIDATES BEFORE GOING IN THE RANGE 


Most of the good shooting organizations of the United States | 
have many men who have learned the principles of good range 


work and in such an organization a team is easily selected and can 
begin to do team work at once. Unfortunately for the navy the 
general knowledge of high class shooting is mostly limited to the 
few men who have been in training for the Navy Rifle Team. If 
there are many others I do not know of them. We must, there 
fore, develop our individuals for individual work as well as team 
work. 

The candidates selected should at once be given their rifles and 
taught how to put them in first-class condition and keep them 
Sights should be carefully cleaned and made to suit the eye, trig: 
ger pulls should be adjusted, upper and lower bands looked after, 
slings properly adjusted, stocks well oiled and cared for, and @ 
fact all the details that will improve the rifle must be looked ott 
for. These things can be done on board ship and several days 
spent on the work will beewell spent for somehow a man seems © 
shoot better with a piece he has worked over for a while. 

In order that a team captain may know how to adjust his rifles, 
I will give here briefly what is done to the piece. This is more 
fully explained in Dr. Hudson’s book, “ Modern Rifle Shooting 
from the American Standpoint.” 
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First, take off the stock, being very careful not to mar or bend 
With the barrel out adjust the trigger pull This is 


the barrel. | : : | 
It will be noticed, in pulling the trigger, that 


done in two steps. n pul | : 
there are two distinct steps in the pull. The first of these is a long 
drag as if pulling against a spring. After a considerable move- 
ment of the trigger, a harder pull is felt after which a very little 
movement of the trigger fires the piece, this short hard pull being 
the second step. The long and heavy pull found in new rifles is 
a big handicap to good work and it should be changed into a short, 


smooth, and light pull. To eliminate the long drag of the first 











TRIGGER, 


step, take out the trigger and sear and file down the trigger bear- 
ing (marked C in the sketch) until the heel (D) will rest against 
the bottom of the receiver. Next the short hard pull that comes 
just before the firing pin is released is reduced and made smooth. 
This is done by grinding down the nose (A) of the sear to keep 
it from entering the notch too deeply. After the nose is ground 
down it should be smoothed on an oil-stone. Great care must be 
used in grinding the nose down not to take off too much, for if 
too much is taken off the piece may not always cock, especially in 
rapid fire, or the pull may become too light. The test for the first 
of these is to lift the hammer smartly, while the piece is cocked, to 
see if it can be released from the sear in that way. If it can the 
limit of safety has been passed as it has also been if the 3-pound 
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weight hung on the trigger releases the sear. In either of these 
events the toe (T) will have to be ground down to allow the sear 
to go in further. In order to make the trigger pull just right it 
is necessary to put the trigger, sear, and bolt in place frequently 
and test the trigger pull both with the finger and with the weight 
and also by lifting the hammer. Considerable care and patience 
must be given to this, but if given a fine pull will result, 
course every working surface should be made smooth on the oll 
stone before assembling the parts. 

There is another and much easier way of improving the trigger 
pull and that is by “ blocking ” the trigger and smoothing the nose 
of the sear on the oil-stone. Although a “ block” is very easy to 
put in, it is not certain to remain in position and it seldom gives 
as smooth a pull as the other method, but where time is limited 
it is the only thing to do and then, too, with green men the piece 
is not so apt to be injured as it is not necessary to take the stock 
off to block the trigger. Get a piece of an old hack saw blade, cut 
it down to a length of about one inch, smooth off the teeth, and 
draw the temper out of it. Then take the trigger guard off the 
rifle and lay the rifle on the bench trigger up. Put the small piece 
of steel just forward of the trigger in the recess for the trigger 
guard, then pull the trigger slowly and carefully until it just comes 
up to the second or hard part of the pull. Hold the trigger in that 
position, slip the block up tight against it, then put the trigger 
guard back in place and screw it down hard. The block will then 
be jammed between the wood of the stock and the guard, and wil 
prevent the trigger from going forward, thus cutting out the 
drag. 

While the stock is off the gun, that the sear may be smoothed 
down, it is well to take the opportunity to oil the grove in the 
stock that the barrel fits in. The oil should be rubbed in witha 
rag and then the grove and recesses given a coat of vaseline. The 
oil and the soft vaseline will sink into the wood and make tt 
water tight so that when water gets under the barrel the stock 
will not warp. 


Next re-assemble the piece, but do not put the upper and lower 
bands in place permanently. It is essential that the bands be just 
tight enough to hold the barrel to the stock closely and no mort. 
If they are put on tight while the barrel is cold, they will bind 
very tightly when the barrel expands from the heat of firing, and 
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as the barrel lengthens from heat while the wood does not there 
may be a slight buckling of the barrel which increases from shot 
to shot, especially in rapid fire, and causes erratic shooting. There- 
fore, before putting the bands on, file the wood under them down 
until the bands just make a nice fit when slid on by hand. This 
fitting should be done carefully and after being done should be 
tested from time to time, particularly in wet weather, to see that 
they are not too tight. Remember that unless the barrel is free 
to lengthen itself by sliding under the bands it is almost certain 
to shoot erratically. 

The piece now being assembled, attention should next be given 
to the sights. See that the front sight is straight and remains so. 
Then take off the rear sight, see that there is no oil or dirt under 
it, clean the sliding surfaces of the fixed and movable base, and 
wipe off and clean the sight itself. Then put the sight back in 
place, setting up tightly on the screws. If the sight seems loose 
it may be that the screws are too long for the holes. The end of 
the screw should be filed off and tried until they go all the way 
home and hold the sight firmly. Before screwing them in perma- 
nently it will be well to immerse the screws in salt water, for 
they will then corrode in place and will be sure to hold the sight 
in place always. No good shooting can be done with a loose rear 
sight and once in its proper place it should remain there at least 
for that season’s shooting. 

The sight now being rigidly attached to the rifle, the sliding 
leaf must be put in proper condition. The leaf should fit the 
bar closely and when the set screw is tight the leaf should have 
no play whatever. If a leaf does have play it should be replaced. 
The leaf being a good fit, attention is next given to the peep hole. 
Most of the peeps as issued have a very small hole and are a great 
strain on the eye. While a few men prefer a small peep hole 
others can do far better with a large one and so a peep should be 
adjusted to suit the man’s eye. To enlarge the peep properly the 
hole should be reamed out from the side toward the muzzle and 
should be conical in order that the edge may be a knife edge and 
that the light may get to it from both sides of the leaf to make 
it show up clearly. A small file handle ground off to the proper 
angle makes an excellent reamer for the metal of the leaf is very 
soft. Great care must be taken to keep the tool straight while 
reaming out the hole or the hole will become elliptical or rough. 
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After having reamed the hole out from the back of the sight, se 


. Z If any ate 
found they should be smoothed off with a rat-tail file. In borig 


that there are no burrs on the front of the leaf. 


out the peep holes use care not to get them too large, finding by 
trial just what size the man needs. 

The working parts of the rifle should next be taken out and 
cleaned thoroughly until all parts are smooth and free from dig 
The parts should then be oiled with a good machine oil. Neg 


‘ 
r 


seuwr 


take a rag saturated with raw linseed oil and rub all parts of th | 


stock thoroughly with it. The object is to get the stock perfect 
water tight so that moisture cannot get into it and warp t 
Stocks are easily warped and a slight warp will bend the si 
barrel of the rifle and cause erratic shooting. Then adjust th 
sling so that it will properly fit the man who is to use it. A sling 
improperly adjusted may be more of a nuisance than a benefit, 

A rifle carefully gone over as explained above should, if wa 
selected for the quality of its bore, etc., give excellent results, 
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Having put their rifles in good condition the men are ready far | 


their minute instruction in how to handle it. As nearly ever | 


man in the navy has been taught to use the open sight, the first | 


work should be to teach the men to use the peep sight. The pee 
sight seems to be much more accurate than the open sight, & 
pecially at long ranges, and it is usually much easier to teach me 
to use it than to teach them to use the open sight properly. The 
men should therefore be told all about the peep sight and th 


use of the vernier for setting and adjusting it. They should ke 


thoroughly drilled in keeping their private score books and it 


how to use the records they keep in them. The proper use ofa § 
: I 


good score book is absolutely essential to consistent good shoot- | 


ing, so the greatest care should be taken to teach men to use tt 
The candidates should next be given position and aiming dri 
daily. This not only teaches them how to aim and how to pul 
without deranging the aim, but also tends to develop the muscles 
used in firing so they will stand a hard day’s shooting without 
tiring. This is a monotonous exercise, but will be of great bene 
if carried out systematically. While these exercises are being 


carried out daily, each man using his own rifle so as to get used 
to the feel of it and to his trigger pull, it will be found advante 
geous to give each man some training each day in each positid 
at the sub-target gun, as with it the faults in holding, aiming, and 
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pulling can be discovered and corrected. At the same time by 
adjusting the sub-target gun a man can be made to simulate prac- 
tice at any desired range and by making the man adjust the sight 
to bring the prick of the needle in the bull's-eye he can be taught 
how sight adjustments are made. Also by using the score book 
‘n connection with the sub-target gun a man can, to a large ex- 
tent, learn the correct use of the score book. In this training all 
corrections should be made by adjusting the sight instead of 
adjusting the scales on the machine. 

At this time, too, the men should be thoroughly instructed in 
skirmish work,—what it is, and in detail how carried on. They 
must be told just when in the run to adjust their sights, when to 
load, how to take the positions quickly, how to aim at the figures, 
in fact, complete instruction in the rules and methods of skirmish- 
ing. If possible a skirmish group should be set up on shore, in 
a space sufficiently long for a short run, and the men given some 
practice runs over it, using dummy cartridges, to see that they 
understand what the run really is and what they must do in the 
run. Men will learn to skirmish quicker if they know the prin- 
ciples of skirmishing thoroughly. 

Most of the training spoken of above can be done on board 
ship and all of it can be carried out before going on the range. 
A good team captain will have done these things thoroughly be- 
fore going on the range, for on the range time is too valuable to 
waste in teaching fundamentals especially as they can be taught 
better on board ship. If, after the preliminary training is finished, 
a gallery is available it can be used with great advantage. 


TRAINING THE INDIVIDUALS ON THE RANGE. 


After a few weeks of careful instruction and training along 
the above lines the candidates should be in good condition to take 
up actual work on the range. It is well to have the men thor- 
oughly understand that a good shot is a man who consistently 
makes good scores at all ranges and under all conditions. A re- 
markably high score now and then with poor scores in between 
does not make a man a good shot. A man who has a fair average 
made by consistent scores is better for a team than a man whose 
average is the same or even better but who has his off days and 
shoots badly. Such men frequently get their off day the day of 


the match and the team’s score suffers. The men should therefore 
I! 
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strive for consistency and should be encouraged to use every jai 
means of attaining it. Any man who resorts to unfair means ty 


get on the team weakens it, and a man being detected in unjgiy. | 


ness should be dropped at once. 

When the firing starts, watch each man closely and coach him to 
correct his remaining faults. Some men do not take kindly tp 
this coaching, but if handled properly will come around all right, 
A little tact and much care not to antagonize the men will do; 
great deal toward making the coaching easier. But the coag 
must finally have his way, and when all the team find that by 
giving the coach his way better results are obtained, they wil 
always do as he tells them without question. The coach should 
get close to the men and work with them and the men must wok 
with the coach, for in this way team feeling and team spirit js 
developed, and team spirit will often make a team fight its way 
to victory in the very face of defeat. 

It is at this stage of the training that the men are taught th 
ways of judging the conditions and how to use the conditions tp 
the best advantage. As all team shooting is done in pairs, the 
men firing shots alternately, and coaching is allowed between 
men in the pairs, it follows that if each man not firing can coach 
his mate who is firing, that a great many points can be gained 
for the team. Therefore, each man should be taught how to watch 
the flags, the mirage, or other indications of the wind, how to 





i 





ED TI 


watch the light for changes, and to caution his mate how to fire, | 
how to change his sights, and when to fire. To master thes | 


things requires long practice, but having mastered them a team 
is many points ahead of equally good shots who have not. Each 
man should be taught to do these things so that he can properly 
coach any man he may be firing with. Some men when firing with 
a rival for a place on the team have been known to coach him of 
the target instead of into the bull’s-eye. Should this be discovered 
the offender should be dropped from the squad at once, for unless 
men have implicit faith in each other’s advice the great gain from 
coaching in pairs is lost. This feature of team shooting cannot be 
too well developed for it is the real groundwork of high class 
team shooting. 

At the same time that the men are being instructed in the 
slow fire work certain parts of each day should be devoted to the 
rapid fire and skirmish features. The rapid fire at the shorter 
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ranges offers but little chance for team work, although careful 
noting of the windage corrections by the first men will often help 
the succeeding men. The greatest attention should, however, be 
given to skirmish fire for it is in the skirmish that a team will 
make its greatest g gain or greatest loss. Individual skirmishing is 
the most practical shooting a man can have and collective 
skirmishing is just as practical and involves many men firing as 
a unit. The men having thoroughly learned the lessons given 
them before going on the range are familiar with what is expected 
of them on the skirmish run. The first thing to be done is to 
let the men get their elevation for each range. The quickest way 
to do this is to put the figures on the sliding frame of the 600-yard 
targets and to have markers in the pit to show the location of 
each hit by using a spotter. Starting at 600 yards, each man 
slowly and carefully fires single shots, each hit being indicated 
by a spotter as soon as made. Be careful to caution the men to 
aim at the figures just as they do at the bull’s-eye and to aim just 
as carefully. Good holders will soon find a sight bar elevation 


that will make them hit the kneeling figure in about the middle. 


This elevation should be carefully recorded and will be the ele- 
vation ordinarily used at 600 yards in the skirmish run. Then 
go to 500 yards, 400 yards, and 350 yards, getting the elevation 
for each range in the same way. At 300 yards and 200 yaras 
elevations are found for getting a hit in the prone figure about 
six or eight inches from the bottom. Each man should get these 
elevations very accurately, record them in his score book, and 
nfark them on the stock of his rifle so that he can see them quickly 
when running and will not depend on his memory. With these 
elevations the man is ready to make a run. In the regular 
skirmish run there is no marking of shots and a man has to de- 
pend on his own observations to tell whether he is hitting or not. 
Therefore, teach the men to fire the first shot accurately and then 
fo note just where it hits, so that if it misses the figure the next 
shot can be brought on by “holding” for the error. The man 
should endeavor to see the “ dirt ” of the first shot at each range 
Cacept at 200 yards where the time limit is short and wild shoot- 
ing is rare. The man should also be taught to watch the wind 
carefully while making the run and to change his windage from 
fange to range. As there is not time to touch the sights between 
~ commence firing” and “ cease firing’ at any range, great care 
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must be used to teach the men how to “ hold” to correct a hg 
shot. This is one of the few cases where men have to hold of 
the mark. The men should also be drilled to set the sight a. 





curately at the elevations found, for unless the sights are a | 
curately set the shots’ will be misses. It takes a great many runs | 
to make men good skirmishers and know all the tricks. Even 
few days, even if skirmishing regularly, the men should be giver 
the opportunity of checking their elevations by trying them jug | 
as they did in getting them. 

After some practice along these lines at all the ranges, a certaiy 
number of men will have shown forth as particularly good shots 
others as fairly good shots, and others as poorer shots. But» 
must always consider as a part of a man’s shooting ability hj 
other ability to coach his mate. A fair shot who can coach 3 
mate into a big score will do more for the team’s score than wi 
a better shot who coaches a mate into a poor score. In othe 
words, a man may be a few points better in himself and a gret | 
many more points worse to his mate. The man whose scoresat | 
the highest is not always nor even often the best individual sh } 
on the team, but is the man who has been best coached by his 
mate. So it does not pay to always choose men on scores alom 
for in proper team work the highest scores will always com 
from the men who are coached best. Some teams selected on tk 
mere shooting ability of its individuals and who fail to coach eat 
other are far outshot by teams of less individual ability who @| 
coach. Therefore, in selecting the men who are to be dropped | 
be sure to consider whether these men have had as good coaching } 
mates as have the others. Taking these things into consideratio 
the captain can now reduce his squad to eighteen men and thi 
should be done as soon as possible in order that too much tim 
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may not be wasted on men who cannot possibly make the team 


SELECTING THE TEAM. 


The squad now being smaller, we begin the real team work 
Having due regard for the holding ability of some men and th 
coaching ability of others, the squad should be arranged in paifs 
The twelve men who seem most likely to get on the team 
be paired off first. In arranging pairs do not put two gov 
coaches together if by doing so two poor coaches come togethe 
for two poor coaches will lose far more points than the two go 
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coaches can gain. At least one man in each pair should be a 
good coach, for if necessary he can coach for himself although 
he will probably soon bring his mate nearer to his own standard 
of coaching. But while making this arrangement do not put men 
together who are antagonistic, for, however good they may be 
the antagonism will hurt their scores. And yet because two men 
are chums should not of itself make them firing mates. 

Next consider the order in which the pairs will come on the 
fring line. It is necessary that the first pair up, and especially 
that the first man of the pair to fire, be the best on the team. 
The first man to fire must be the man best able to judge condi- 
tions, the man best able to find the target if his first shot misses, 
and the man least likely to be disconcerted by a string of misses. 
His mate should be an excellent holder and also a fair judge of 
conditions. This pair should be followed by two good shots who 
will do just as they are told to do, for such men usually make 
good scores, and if the first four men get good scores, the next 
four, among whom are the weaker shots, will no doubt do well. 
The last four men and especially the last two should be the 
“work-horses.” They are the steady, nerveless men, who no mat- 
ter what the strain is can shoot and shoot well. On them, in a 
close match, often hangs the result and their work then may turn 
apparent defeat into victory. 

These twelve being arranged tentatively, the others are paired 
so as to put the better coaches with the weaker ones. We are 
now in a position to develop the team as a whole. It should not 
be made known who the men likely to make the team are for it 
is in the practice at team shooting that the places yet doubtful 
are filled. Let no man be sure of a place on the team at this 
stage, but make him always remember that the final selection will 
not be made until the last moment. 


TRAINING THE TEAM IN Stow FIRE. 


Up to this point the work, though of the utmost importance, 
has been monotonous and wearing. But as the team is now or- 
ganized the captain and coach come to the front as the minds that 
govern the team unit. It is in this stage that they see the results 
they have worked for begin to crystallize, and from this time the 
work is very interesting, and, to those who like it, almost fasci- 
nating. While training the individuals, the “ dope ” book should 
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have been carefully kept and will begin to be of assistance » 
once, but the real value of the “ dope ” book is in the data put in 
it from this point on. 

A “dope” book is a memorandum book used for keeping 4 
complete record of the data of each man’s firing at the differey 
ranges. It should be strong, well bound, and of good paper, Aj 
data kept in it must be very accurate, for inaccurate data is wore 
than useless. The book should contain, in the front part, all the 
necessary tables such as the changes in height of impact in inches 
on the target for a change of 25 yards in sight-bar reading a 
each range used ; the change in inches laterally made by changing 
the windage one point at each range used; the difference at th 
various ranges, in height of impact between the first shot from 
a clean, cool, rifle free from oil and subsequent shots; a windage 
table showing the number of points to the right or left the sight 
must be set to correct for wind of any velocity up to 20 mila 
from the different points of the clock; a similar table for corre: 
tions in elevation due to wind with and against the bullet; th 
exa-t dimensions of the various targets used; and a summary of 
the thumb rules to be used in regard to the effect of light changes, 
mirage, and changes in barometer, thermometer, and hygrometer. 
While some of these rules and tables will soon become wel 
known, nevertheless it is well to have the correct data at hand 
so as to avoid errors. 


Following these tables should come the data of the men them- | 
selves, one page being given to each man. This should contain | 


the man’s name, the number of his rifle, the number of the vernier 
he uses, a table showing the results of the calibrations of his rife 
made at different times, his windage zero, his normal elevation 
for each range, and any special notes on the man’s firing peculiar 
ties. This last should include the effect of changes of light o 
the man. Men seem to be effected differently by changes of light 
and each man should be carefully watched when changes occut 
until it is found how such changes effect him. A note should be 
made of it and the man coached carefully to correct at once for 
changes when they come. When firing under difficult light com 
ditions the knowledge of the effect of changes will often sav 
the match. 

The “dope” book should next be divided up into sections of 
say twenty pages each and one section assigned to each rangt 
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used in the match. At the top of each page should be a place for 
the date, the time of day, the reading of the barometer, ther- 
mometer, and hygrometer, the force and direction of the wind, 
the atmospheric conditions in regard to haze, the conditions of 
light, and the kind of ammunition used and its date. The data 
for a day’s shooting at any range should be entered on one of the 
pages set aside for that range. Under the heading should be a 
blank form in which the names of the men are placed in the order 
that they fire and in columns opposite the names spaces in which 
to enter;—score at that range, elevation (by vernier), windage 
used (in points), force of wind, direction of wind, hygrometer 
and thermometer reading (if changed from top of page), and in 
a column headed “ Remarks” notes made concerning the string 
(such as changes in light, mirage, or any change in conditions). 
All the data must be carefully entered and absolutely correct. 
Such a table is made out each day at each range used and from 
these tables the team captain gets the corrections he must apply 
to one man’s elevation and windage to get the correct elevation 
and windage for another man. Thus if (A), the first man to 
shoot, gets in the bull’s-eye, the captain can find from his data 
what correction to apply to A’s readings to get the correct read- 
ings to put (B) in the bull’s-eye. From these tables he finds the 
normal elevation for each man at each range and how much this 
elevation is changed by a change in conditions. Knowing a man’s 
normal elevation at any range and wishing to find the proper 
elevation for the first shot at that range on any day it is only 
necessary to apply in succession the corrections for light, hygro- 
meter, thermometer, barometer, and windage, and the captain 
can tell at once what sight readings the man should use. He can 
also tell approximately, if the shot misses, what to do to bring 
the next shot on. Using this method of getting his first pair on 
the target he can tell from his data what corrections for the read- 
ings of the first pair are to be applied to get the correct readings 
for the second pair and so on. In high class shooting every point 
counts and a team cannot afford to lose any by neglecting these 
means of making the first shot in every string a good one. In 
getting this data the team should if possible use ammunition of 
the same kind and date as is to be used in the match, but if this 
$ impossible the match ammunition should be thoroughly tried 
out and the change in normals between the two kinds noted. This 
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change is a constant correction to be applied to the Practice ele tails | 
vations to get the elevations for a match. low i 
Firing the team through the entire course to be used in th rapid 
match while collecting and using the data as explained above losses 
soon develops the team to its state of highest efficiency. In th shoul 
first few days firing under the match conditions the team’s toy) To 
scores will probably be less than was hoped for, but as the days the sa 
pass and the coaching and the use of the “ dope” become mor firing 
efficient the scores will grow larger. Too much driving at thi this is 
stage gets men on edge too quickly and they may be deteriorating be ab 
when the match comes off. In this event to continue hard shoo the te 
ing will hurt the team and a rest must be taken. It hardly seens norm 
possible that this can happen in the short time a ship’s team wil able t 
have for practice, but it should not be overlooked as a possibility corre 
The team should not fire over 70 or 80 shots per man per day shoul 
as too much shooting hurts both the man and the rifle. figure 
In firing the team through the match course, great care should regul 
be exercised to see that the rules of the match are exactly carried | men | 
out. If they are not the chances are that the men will, when it | can b 
the match, be greatly disconcerted by having to do something and a 
apparently out of the ordinary. This is especially true in regard capta 
to the time limits. the e 
It may be well to note here that in firing through the course tt run ¥ 
will be found that the team is good at some ranges and poor # team 
others. At the ranges where the team is weak there should k gauge 
considerable extra practice. The usual points of weakness inal | wind; 
teams are in the long-range work, rapid-fire work, and skirmist vation 
ing. At the short ranges a great deal of extra practice fails ® | the fi 
increase the score very much, while less extra practice will show Wher 
big gains at others. More time should then be paid to that firing comn 
where the greatest gains can be made, which in slow fire is at 80 traine 
and 1000 yards. An amount of training that will raise a team’ the te 
score at 200 yards by 24 points, will if put in at 1000 yards raist mene 
the score there by 50 or 75 points. the fz 
for v 
: TRAINING THE TEAM FOR RAPID FIRE AND SKIRMISH. “ 800 
In the above I have dealt mostly with slow fire at fixed ranges confic 
but most of the important matches now have both rapid fire and schen 
skirmish firing and for these a great deal of training is necessaty: out 
Rapid-fire work is too well-known in the navy to call for any de- It, cal 
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tails here, but as lack of practice will make the rapid fire score 
low it must not be neglected. And remember also that too much 
rapid fire cuts the rifling out of a rifle. Very large gains or 
losses can be made by a team in one skirmish run so the team 
should be developed to always make a good skirmish. 

To get the best results from a team in skirmish fire requires 
the same care and study that long-range work does. For all team 
firing the men must know the “ zero” of their rifles perfectly and 
this is especially true in team skirmishing so that every man may 
be able to at once set his sight for any lateral correction given by 
the team captain. The team must also have and know the correct 
normal elevation for each range used in the run and should be 
able to quickly adjust the sights for exactly these elevations. (The 
correct elevations should be written on the piece.) The men 
should know at just which ranges they are to fire at the kneeling 
figure and which at the prone. Each man should be given a 
regular place in the team line and the runs always made with the 
men in their regular places. The best holder and the man who 
can be relied on to fire the first shot at the long ranges quickly 
and accurately should be placed in the center of the team, for the 
captain follows and spots the shots this man fires and coaches 
the entire team from them. A description of what is done on the 
run will explain the scheme of team skirmishing. Just before the 
team is called to the firing line the captain (and coach) carefully 
gauge the conditions and calling the team together give them the 
windage and tell them what change (if any) from the normal ele- 
vations is required. The team then carefully set their sights for 
the first range and take their places on the line when called. 
When the team gets on the first firing point and the signal to 
commence firing is given, the center man, who has been carefully 
trained for this work, fires his first shot immediately, the rest of 
the team waiting for the word of the captain before they com- 
mence. The team captain, who is right behind this man, watches 
the fall of this shot and sees if he has made the correct allowances 
for wind. If he finds he has and the line is good he sings out 
“good” so that all the team can hear and they commence firing, 
confident in their wind correction. For success in the use of this 
scheme, the “ dirt” from the first shot must be seen. If the butt 
is such that the “ dirt” behind the target, made by a shot that hits 
it, cannot be seen, then the center man must fire so as to get the 
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“dirt” in front of and just under the target. If the Center may 
should happen to get a bad pull he immediately says to the cap. 
tain “pulled right (or left) ” and the captain must then judge 
if the windage he gave is correct. If the “ dirt” shows that th 
windage is wrong, that is if it hits to one side of the point wher 
it should have hit, the captain sings out “(so many) feet left (ar 
right) ” and the team will have to aim that distance to one sé 





Se 


of the figure to be sure of hitting. While this method will usyly 


insure most of the shots hitting, yet every man must make it; 
point to see the “dirt” his first shot makes and if it is not, 
hit he must “ hold” for the next shot so that tt will be. The tim 
limit of 30 seconds in which to fire the two shots ‘at the 600-yari 
and 500-yard lines gives ample time to use this method at thog 
ranges and it should always be done when the team runs. Fron 


what he has learned at 600 yards the captain is able to judge th 


wind more closely for 500 yards. As soon as each man fires his 
shots at 600 yards he immediately sets his sight for the 500-yari 
halt, the captain ordering any necessary corrections. During th 
advance the captain watches the wind closely and finding ay 
change gives the correction for it just as the team gets to the net 
line. The few seconds allowed before “ commence firing” gives 
the men time to carefully examine and see that their sights ar 
correctly set. When “commence firing” is sounded the center 
man again fires first and the captain passes the word to the team 
After leaving 500 yards the time limit will hardly allow ths 





scheme to be used, but by that time all are probably “ on,” never | 


theless the captain must still continue to watch the wind and keep 
the men posted on that. In regard to the windage to be used 
when firing at the prone figure at the shorter ranges, it is well to 
remember that windage to the left of the real windage is tok 
favored there, because the prone figure is higher on the left sid 
and a high shot on the right will go over the back while a higt 
shot on the left will go through the head. 

The number of shots to be fired at each figure of the group a 
the run is determined by the captain. Some teams, usually only 
the very best, fire the shots from 600 and 500 yards at the kneel- 
ing figure and all the rest at the prone figure. Others shift ® 
the prone figure when the 350-yard line is reached thus firing 
7 at the kneeling and 13 at the prone. Others shoot ten and tet, 
shifting to the prone at 300 yards. For teams that make malty 
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s in the run the kneeling figure is none too large, but a good 
team must get every possible point and the captain must deter- 
mine by trial which plan brings in the best score with his team. 
When the light is bad the prone figure is often hard to see at the 
longer ranges SO, that, on the day of the match the captain must 
consider the light conditions before deciding. 

In all skirmishing some of the shots will miss and a reduction 
in the number of misses increases the team’s score. It therefore 
behooves the captain to find at just what ranges a man gets his 
misses, and where the shots go so that the correct change can be 
made in the sight-bar reading for those ranges. With a good 
holding team misses are usually the result of having the wrong 
elevation. While the method I gave above is very useful in get- 
ting the first elevations it is often not quite good enough for get- 


misse 


ting team elevations, for some men actually sight differently in 
slow and rapid fire. As the skirmish elevations are for rapid fire 
work each man should frequently get a test of his elevations to 
see that they are right. The best way to do this is to have a man 
make a regular skirmish run using three groups of targets. He 
fires at the kneeling figure of the right group at 600 yards, at the 
kneeling figure of the middle group at 500 yards, at the kneeling 
figure of the left group at 400 yards, at the prone figure of the 
left group at 350 yards, at the prone figure of the middle group 
at 300 yards, and at the prone figure of the right group at 200. 
In this way he will have a separate target for the shots fired at 
each halt. Sitting at the 600 yards, behind the man running, is 
the spotter with his big glass and a skirmish target score sheet. 
The spotter indicates on the score card the exact fall of every shot 
fred. The man skirmishing should make a note of any bad pulls 
he has on the run. After the run he goes to the targets and finds 
and records his hits. Taking the data of the spotter and the 
score sheet turned in by the man, the captain can at once see 
where the misses have occurred and where the shots went. He 
can then tell the man what corrections he will have to make. It 
is advisable to check elevations frequently in this way, for with 
sights incorrectly set good shots will never get a hit. With a 
very poor shot, elevations need not be so accurate as a poor holder 
will get more hits with a wrong elevation than a good holder 
will, : 

In the match the total hits made by the team count and no 
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attention is paid to individual scores. For that reason, if in 
team skirmish one man’s targets are indistinct he should at 


: th t once lessn 
fire at one of his mate’s targets that show up well. Again, in the n 
run, if a man’s target is knocked down the man should at ong | must 
fire at his neighbor’s. Any target belonging to the team may be last 
fired at, but be careful that the men do not fire at your opponent | 
target, as that will simply add to their score. Coach your teay 
not to work for individual scores but to work for the team toy M 
in the match. Boat 
) 1903 
THe FINAL MAKE-UP OF THE TEAM. ; the 

Firing the eighteen men now in the squad through the math . teric 
course and strictly under the match conditions a number of time, | acce 
the team captain can decide just who the best men are to put m info 
the team to fire in the match and he should have the selection | 
made some days before the match. The fifteen men who mak | au 
up the principals and alternates may be told that the team will k : 
chosen from among them. It may develop while firing through | 
the match conditions that the twelve men originally paired of Tl 
for the team may not all be in the line-up finally decided on. If for 
one man shoots himself into team form and another originally unde 
selected as a team man fails, the new man should at once be put a 
in his place so that the pairs may be used to each other when the _ 
match comes. During the last few days the alternates should Pm 
be fired with the various men on the team as mates in order that 
they may not be ignorant of the methods they will meet if, for 
some reason, they are put in to shoot. The fifteen men thus | 
trained and developed certainly ought to do well in any match . 
they enter. 

THE MATCH. : 

On the day of the match the exact line up of the team is a : : 
nounced. Call the team together, tell them just what is expected : 
of them, and caution them again to make the best possible out fee 
of every shot from the first to the last. The men firing, however, T 
are not the only ones who have work in the match for the captaif! pos 
and coach have to do their part too. They must not only urge 7 
the team on at all times, but must in their own work show the ~ 

q spirit, determination, and skill that is expected from the met ma 
They must look out for every contingency and with their know! ] 
edge and good advice lift the men over the hard places. Cate to 
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lessness and neglect of their own important work in “ doping ” 
the men will work great havoc with the team’s score. They, too, 


must fight to the end, for many a big match is won in the very 
last shots fired. 


RuLES FOR CONDUCTING MATCHES. 


Matches are of course shot under various rules. The National 
Board for the Promotion of Rifle Practice (a body created in 
1903 by an Act of Congress) has drawn up regulations governing 
the National Matches and these regulations are taken as a cri- 
terion for conducting all matches. As these rules are not usually 
accessible to officers of the navy they are herewith added for the 
information of those interested in rifle matches. 


RULES AND REGULATIONS FOR SMALL-ARMS COMPETI- 
TIONS, PREPARED BY THE NATIONAL BOARD FOR THE 
PROMOTION OF RIFLE PRACTICE. 


(Published under the authority of the Secretary of War.) 


The following regulations have been agreed upon by the National Board 
for the Promotion of Rifle Practice, appointed by the Secretary of War 
under authority of an act of Congress, for the national match and other 
team competitions, individual matches, etc., and will, by direction of the 
Secretary of War, govern accordingly: 

1. OFFICERS OF THE CoMPETITIONS.—The officers of all competitions shall 
consist of— 

(a) An executive officer. 

(b) An assistant executive officer. 

(c) A post adjutant. 

(d) A post quartermaster. 

(e) A statistical officer, with as many assistants as may be necessary. 

(f) As many range officers as may be necessary or as may be detailed 
for that purpose. 

(g) A post surgeon. 

2. Orricers’ Duties.—The duties of the officers shall be as follows: 

Executive officer—The executive officer will have control of the range 
for the conduct of the matches, and his decision shall be final. 

The executive officer may, in his discretion, upon the certificate of the 
Post surgeon, permit the substitution of an alternate member of the same 
team in place of one who may be taken ill during the shooting. 

Assistant executive officer—The assistant executive officer shall report to 
and receive instructions from the executive officer and assist him in the 
management of the competitions. 

Post adjutant—The post adjutant shall discharge the duties of adjutant 
to the executive officer, issue by direction of the executive officer the neces- 
say orders, and perform such other duties as may be assigned to him. 
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Post quartermaster—The post quartermaster shall have charge of ty 
issue of stores and supplies to the competitors, and discharge SUCH Othe 
duties as may be assigned to him by the executive officer. 

Statistical officer and assistants—The statistical officer and his assistants 
will assign the competitors to targets and to order of firing, their deter. 
minations being generally by lot. They will verify the additions of the 
scores as reported by the scorekeepers, grade them in order of excellence, 
and prepare the results for official announcement. 

In all meetings where a number of men engage in the same matches o 
competitive firing, the labor of the statistical officers will be greatly light- 
ened, and the prompt announcement of the score facilitated, by giving tp 
each competitor a number by which he will be known throughout the firing 
if practicable. 

Range officers—The range officers will supervise the marking and seg. 
ing; they will see that the competitors do not evade any of the regu 
tions; they will test the trigger pull of and examine at any time the rifles 
used by competitors; they will inspect the ammuniton before the beginning 
of all matches; and they will certify on the score cards to the scores mate 
after verifying same with the blackboard. 

In individual matches the range officers will certify to the date, hou, 
and style of arm in the entry ticket of competitors about to begin ther 
score, and when the score is finished they will certify to the same on both 
original ticket and coupon. The latter they will tear off and deposit in 
the scorers’ box, returning the original to the competitor. 

In team matches the range officers will, at the completion of the score 
at each range, verify the scores on the score card with the blackboard and 
see that they agree. When the matches are finished they will add up th 
totals, certify to the correctness of same, and return the card or cards to 
the statistical office. 

During the shooting of all competitions a range officer shall be detailed 
to the pit at each distance, who shall remain in the pit until the firing a 
that distance is finished. Range officers shall be chosen, as far as prat 
ticable, from distinguished marksmen, expert riflemen, sharpshooters, and 
officers experienced in range work. 

The range officer in charge of the firing point must witness any alteration 
of a score card and must indorse the alteration with his initials. 

A range officer desiring to be relieved from his post of duty will report 
to the executive officer, so that a substitute may be detailed. 

Post surgeon.—The post surgeon shall have charge of the health and 
sanitary condition of the camp and rifle range, and shall perform such other 
duties as pertain to his profession. 

Officers must report—All officers of the competition will report to the 
executive officer at his headquarters each morning at 8 o'clock, or such 
hour as he may designate, when they will be assigned to their several st 
tions and given their badges. 

The post adjutant, post quartermaster, and post surgeon will be on duty 
continuously at headquarters. 
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3, RULES FOR Pits.—In team matches one representative from each team 
out be selected by the team captain at each distance (before the drawing 
of the targets at that distance), who shall receive from the executive officer 
a card directing him to remain in the target pit during the firing at the 
distance about to be begun. The representatives from the various teams in 
the target pit will call the attention of the range officer on duty in the pit 
to any irregularity of marking or other matter deemed by them necessary, 
and the decision of the range officer in the pit as to the matter complained 
of will be final and binding: This provision is mandatory and must be 


enforced. 

Rapid fire—In rapid fire, time is regulated at the target, the signal at the 
firing point being given as a warning to the range officer in charge of the 
pit that all is ready at the firing point for the target to appear. 

Procedure—In rapid fire, with rifle or carbine, at the disappearing tar- 
get, the range officer in charge of the target, at the signal from the firing 
point, commands “ Ready.” As soon as all is in readiness to run up the 
target he commands “Up.” At exactly the proper number of seconds after 
the target is in position he commands “ Down,” having preceded this com- 
mand two or three seconds by the warning command “ Ready.” The target 
must be exposed and withdrawn as quickly as possible. The number and 
value of the hits are signaled with the usual disks in the usual manner 
after the score has been fired, the number of misses being carefully indi- 
cated by the flag as a check on the accuracy of the number of hits 
signaled. 

When the single rolling, or Cushing, target is used, the method of 
marking will be varied to meet the conditions. 

Pistol—In rapid fire with the pistol at the disappearing target the 
manipulation of the target is as in rapid fire with the rifle or carbine, ex 
cept that the target remains exposed the number of seconds called for in the 
match. 


4 Rures ror Firinc Pornts.—Slow fire.—During the progress of a match 
or competition, no one except the officers on duty at the range, the competi- 
tors and scorekeepers will be permitted within the ropes without special 
permission of the officer in charge. 

Five yards in rear.—The squads of competitors will be stationed 5 yards 
in rear of firing point, where each competitor must remain until called by 
the scorekeeper or range officer to take his position at the firing point and 
until he has completed his score. 

All expression on the part of the competitor of approbation or disap- 
pointment, with reference to any scores made by himself or others, must 
not be uttered loud enough to be heard at the firing point. 

Competitors present punctually.—Competitors must be present at the firing 
points punctually at the time or in the order stated on their score cards. 
No application on the part of a competitor for an alteration of his assign- 
ment will be entertained, except that team captains may change the order 
ot ring of the members of their teams if they so desire. 
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Order of distances.——In competitions or matches embracing more than 
one distance, the slow fire will be commenced at the shortest distance and 
be followed in order by each of the longer distances, the firing at the 
longest range being held last. 

Squadding.—In individual matches that are squadded, the Squadding of 
the competitors will be done before the beginning of the match. 

Fire alternately.—In team competitions the competitors, will place them. 
selves at the firing point by twos and fire alternately, the odd number of 
each pair being on the right and firing first. 

Target withdrawn while firing —In slow fire, if, just as the shot is fired, 
the target is withdrawn from the firing position, the scorer at that firing 
point will at once report the fact to one of the range officers, who, if upon 
investigation is satisfied that the case is as represented, will direct that the 
shot fired be not considered and that the competitor fire another shot. 

Time limit—In slow fire, competitors will not be hurried in their firing, 
but such slight delay permitted after each shot as they may desire; provided 
the time of firing the total score with rifle and carbine does not exceed 
an average of one minute per shot for ranges of 600 yards and less, and of 
one and one-half minutes per shot for ranges above 600 yards, no time 
credit being allowed. 

If an accident to a target, or any other cause over which the competitor 
has no control, prevents him from completing his score within a reasonable 
interval, he will be permitted such additional time as a range officer may 
decide. 

Drawing targets—Targets in fixed-distance team firing will be drawn at 
each range by team captains at the executive officers’ headquarters. 

Coaching.—In team matches no coaching or communication of any kind 
with men at the firing point will be permitted except by the team captain, 
and then only for the sole purpose of preventing infractions of the con- 
ditions of the match, except that the competitors actually firing may com- 
municate with each other. 

When competing for the Dryden Trophy, or in other special team 
matches, coaching is authorized. 

Position of captain, etc-—In team matches, at least 3 yards in rear of each 
firing point, there will be permitted one team captain, one coach, and one 
spotter, who may observe the firings of the members of their team and check 
the value of each shot as called by the scorer. The captain, coach, and 
spotter shall not be permitted to shield a competitor from the wind, throw 
a shade upon his sight, or aid him in any other way. 

Positions.—The following positions only will be permitted in competitive 
firing: At 200 yards, the standing position, the body and arm being free 
from any artificial support; at 300 yards, sitting or kneeling; at 500, 600, 
800, 900, and 1000 yards, prone, with head toward target. 

Strap —The use of the strap as a sling will be permitted at all ranges, 
provided it is attached to its proper swivels and is used only in connection 
with the arm of the conipetitor as a brace. 

Loading arms.—No arms shall be loaded except at the firing point, the 
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muzzle of the rifle, carbine, or revolver being kept in the direction of the 
target until the arm is either discharged or unloaded. 

Rapid fire —Target: F, 

Procedure.—The magazine is filled, one cartridge loaded therefrom, and 
the piece then held at position “ Ready.” At a signal given at the firing 
point (trumpet or te lephone) the target appears, remains in sight twenty 


scents at 200 yards, then disappears. No sighting shots will be permitted 
The competitor attempts to fire five shots, emptying the magazine and 
fring at will, without command, from the instant any portion of the target 


appears until it has completely disappeared. Each unfired cartridge counts 
asa miss. In case of a defective cartridge or disabled piece the practice is 
repeated. 

Challenges —If a competitor desires to challenge his shot just fired be- 
cause of failure of any record from the pit, such challenge will be sustained 
and the record from the pit given without cost. If a competitor in the 
national match, or other team matches, desires to challenge his shot just 
fred for alleged incorrect marking, he must pay $1. If the competitor’s 
challenge is sustained and it is shown that the marking was incorrect, the 
money will be returned to him. All money paid in fines as prescribed 
this paragraph will be turned over to the treasurer of the organization 
conducting the match 


Protests.—Protests and objections must not be directly submitted to 
the executive officer, but to one of the range officers. In case a competitor 
considers the decision of the latter unwarranted by the facts as presented, 
he may appeal to the executive officer. Final appeals from decisions of the 
executive officer must be made in writing and forwarded through that officer 
to the executive committee of the National Rifle Association or the asso- 
ciation under whose auspices the meeting is being held. In national con- 
tests an appeal may be taken to the national board authorized by act of 


Congress, etc., whose decision shall be final 


6. Scornnc AND Markinc.—Hits in the different divisions of the targets 
and ricochets will be signaled and recorded as prescribed in the Small-Arms 
Firing Regulations. Rico . ts count as hits. 

Spotter—The exact location of all bullet holes will be marked by a 
spotter, which will be shown on the target. 

All shots fired count.—All shots fired by the competitor after he has taken 
his place at the firing point, and it is his turn to fire—the target being ready 
—will be considered in his score, even if his piece is not directed toward 
the target, or is accid ntally discharged. 

Shots upon wrong target.—Shots fired upon the wrong target will be 
entered upon the score of the man firing as misses. 

Two hits on target.—In slow fire, if two shots strike a target at the same 
or nearly the same time, both will be signaled, and if a shot was just fired 
from the firing point assigned to that target, the hit having the hig sher of 
the two values signaled will be entered in the competitor’s score, and 
no record made of the other hit 


I2 
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Value of shot, change of record.—Competitors must pay attention to the 
score as announced and recorded, so that any error may be promptly in- 
vestigated. The record value of any shot will not be changed after the 
following shot has been fired, unless some special message with reference 
to it is received from one of the range officers in the target pit. 

Sighting shots.——In all matches two sighting shots at each range, slow 
fire, must be taken. Whenever, because of a storm or for any other reason, 
the executive officer shall postpone an unfinished match, two sighting shots 
will be allowed on the unfinished score of each man when the match js 
resumed. 


7. Duties or Scorers.—The scorekeepers will be seated close to and in 
the rear of the firing-point stakes, and will, as each shot is signaled, an- 
nounce in audible tone the name of the competitor, the value of the shot 
and number on score card, marking same on the blackboard and competitor's 
card. At the conclusion of the score of each competitor the scorekeeper wil! 
repeat his name and total score, and request the range officer on duty at 
that target to verify the blackboard and score card (no scores will be al- 
lowed unless recorded on a blackboard by the scorer as shot). All scorers 
will be supplied with field glasses. The executive officer will prescribe the 
manner and form for all telephonic communication between firing points 
and pit. 


8. SKiRMISH Fire.—In skirmish fire, after the run is completed and the 
signal “Cease firing” has been sounded and repeated twice, the markers 
will examine the targets, the range officer will record the total hits on 
each, and the results will be communicated by means of prepared score 
cards to the statistical officers. In this fire the precautions with regard 
to the use of a red pencil in marking shot holes will be observed. 

In skirmish competitions by team, targets will be drawn by team captains. 
In all other skirmish competitions targets will be drawn by competitors im- 
mediately preceding the commencement of the runs. No communication 
will be held between the skirmish pit and the firing line and no scores will 
be brought out of the pit or published until all runs are completed. 

The aggregate value of all shots in all the figures of the groups will be 
the team’s total for the run. 

Team captain may coach.—In skirmish competitions by teams the teams 
will run under the command of a range officer, but a team captain may 
coach his men on the run. One or more range officers will accompany 
each team to see that the conditions of the match are not violated. 

Twenty cartridges—In skirmish fire twenty cartridges will be issued 
before each run to each competitor, and the latter will not be permitted to 
have any other cartridges about his person. If any cartridge fails to 
explode it will be replaced by the scorer with a new one. 

Disabled gun.—lf a gun becomes disabled from any cause the incomplete 
score will be counted and the competitor will not be allowed to repeat the 
run. This applies to all matches. Hits, direct or ricochet, will be scored. 

Individual.—In individual skirmish competitions no two competitors from 
the same team shall be allowed to skirmish on adjoining targets. 
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Target and value of shots——In skirmish o mpetitions the group target 
«G” will be used, one group for each skirmisher. Targets placed in line, 
with intervals of not less than 5 yards between centers of groups. The 
value of shots Hit, direct or ricochet, on lying figure, 5; kneeling, 4; 
miss, 0. Hits on the black silhouette only will count 
Procedure —In skirmi 
shots, 600 to 200 yards. Six halts at the following distances: 600, 500, 400, 


h competitions each competitor will fire twenty 


sso, 300, and 200 yards. At all distances, with the exception of the 200 


vards the time limit will be thirty seconds, and at the 200 yards twenty 
wronds. Any authorized position for firing will be permitted 
A squad of convenient number is formed in line opposite the targets at a 
fistance exceeding 600 yards; twenty rounds of ammunition per man are 
issued; magazines are filled and cut off, and, in accordance with Infantry 
Drill Regulations, the line is advanced in quick time to the 600-yard firing 
line. Here the line is halted and each skirmisher, without further com- 


he preparatory com- 


mand, takes one of the authorized positions and at t 
mand for firing loads his piece from the belt. At each range except 200 
yards there shall be an interval of at least twenty seconds between “ Halt” 


and “Commence firing;” and at 200 yards at least 50 seconds between the 


ill sound Halt,” 


gme commands. In national matches the trumpet w 


“Commence firing,” and “ Cease firing 

The commands for firing are: 1. Fire two rounds, 2. At 600 yards, 3. At 
the targets, 4. CoMMENCE Firinc. After the command of execution the 
’ whe 


fring opens at will and « skirmisher fires two rounds within the time 


limit of thirty seconds, the piece being used as a single-loader. At the 
expiration of time limit the command “ Cease firing” will have been given. 
The firing having ceased, the advance is resumed and continued to the 
we-yard firing line, where two rounds are fired in the same manner as at 
to yards; the advance then continues to the 400 and 350 yard firing lines, 


teach of which three rounds are similarly fired, and then to 300 and 200 


yards, at each of which five rounds are fired from the magazine. The time 
limit at 200 yards, it should be noted, is twenty instead of thirty seconds, 
wat the other halts. Commands, in all cases, conform to the Infantry Drill 
Regulations. 

Quick and double time.—The advance between 600 and 200 yards will be, 
between any two successive halts, the first half at quick and the second at 
double time ; and it is enjoined upon the range officer to see that the double 
time is maintained as nearly as possible according to Infantry Drill Regula- 
tons, i. €., length of step 36 inches and cadence 180 steps per minute. The 
inng is completed at 200 yards 

Riles loaded at halt only.—Pieces will not be loaded during the advance, 
int only at the preparatory command for firing after a halt. 
Time limit—The time limit extends from the last note of “ Commence 
img” to the last note of “Cease firing.” The range officer will see that 
te Signals are properly sounded, not permitting the last note of “ Cease 
ming” to be unduly prolonged 
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Penalties.—For each shot fired by the competitor before the commence- 
ment or after the close of the time limit, or for each shot fired in excess of 
the number ordered for the halt, five points will be deducted from his 
score. Five points will also be deducted for a failure to fire the number 
prescribed for a halt 

Defective catridges \ defective cartridge may be replaced by a file 
he advance is resumed. The substi- 
tuted cartridge must be fired, if at all, at the halt where the misfire occurred 
and before “ Cease firing” shall have been sounded. 


closer, but must be turned in before t 


Competitors will not be permitted to advance nearer than 200 yards from 
the targets. 

More than twenty hits—When in individual competitions more than 
twenty hits are found in a group target, the score will not be counted and 
the competitor will make another run 

Muzzle toward targets.—In this class of fire the muzzle of the rifle must 
be pointed toward the targets when marching or at the halts. 


9. ArmMs.—Tecam matches.—In all military matches the following arms 
only will be used, unless otherwise provided for in special conditions: 

The United States Army magazine rifle and carbine, .30 caliber. 

Individual matches (not exclusively military).—The rifles and carbines 
allowed in competitions are as follows: 

(a) Any military rifle 
(b) Any rifle. 

They must comply with the following conditions: 

Any military: Any military rifle that has been viewed and stamped by 
the National Rifle Association in accordance with the resolution heretofore 
adopted for this purpose by the National Board for Promotion of Rifle 
Practice, as follows: 

Resolved, That rifles of private makers, conforming in all respects to the 
following: 

(a) The piece must be capable of using the standard Government 
cartridge ; 
(b) It must be the same length and weight; 
(c) It must be fitted with a sight similar in design to one of the 
standard military sights as adopted by the War Department; 
when viewed and stamped by the National Rifle Association, shall be per- 
mitted to be used by clubs duly affiliated with the National Rifle Associa- 
tion for qualification as national marksmen and in matches where the rules 
permit any military rifle 

Any rifle: No restriction as to weight, caliber, sights, or trigger pull, 
except that rifles with less than 2 pounds trigger pull must be provided with 
safety lock. 

Sights (military rifles) —The aiming notch, or the aperture of the slide, 


; 


may be slightly widened or opened to accommodate individual peculiarities 
of eyesight, but no other alteration or filing of the regular service sights, 
or the use of spirit levels, will be permitted. The front or rear sights 
may, however, be blackened according to the judgment of the competitor. 


The use of permanently affixed micrometers, orthoptic eyepieces, telescopti¢ 
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sights, spirit levels, temporary shades, or any other device will not be 
allowed, unless specially provided for in the conditions of the match. 

Competitors in the National Match or the National Individual Match may 
use field glasses or small telescopes, such as might reasonably be carried 
to the field as a part of a soldier’s equipment. They may also use a mi 
crometer and small individual score book. They will not be permitted 
any other aid or device at the firing point 

Trigger pull—The trigger pull must always be at least 3 pounds, and will 
be tested (holding the barrel vertically) by a range officer, before firing, 
each day and at each range. 

Competitors will submit their arms for further inspection whenever 
required. 

Changing rifles during matches——No two competitors shall shoot in any 
competition with the same rifle, nor shall a competitor change his rifle dur 
ing any competition unless his first rifle has become unserviceable through 
an accident, which must be verified by a range officer. 

Fouling —No firing, except at the targets or in a warning or fouling pit, 
will be permitted under any circumstances Any violation of this rule will 
disqualify the competitor from further participation in the meet 


Cleaning. —Pieces can only be cleaned upon the completion of a score. 
1 - 11 


In competitions at more than one distance cleaning will be permitted be- 
tween distances. While, with these restrictions, cleaning will be permitted, 
it will not be required. Cleaning will be allowed between shots when it is 
so specified in the conditions of the match. 

Handicap.—In all team and individual matches the carbine will be allowed 
a handicap of 4 per cent at 600 yards, 6 per cent at ‘800, goo, and 1,000 
yards 

No handicap will be allowed unless noted on score card by a range 
oficer. Competitors must see that this is done. 

10. AMMUNITION.—Unless the use of other ammunition is distinctly 
authorized, the ammunition used will be the service cartridge for the arm, 


as manufactured and issued by the Ordnance Department. 





11. Untrorm.—Military competitors will wear the service uniform, with 
or without blouse and with the belt 

12, Penatties.—No two competitors shall in any match or competition 
use the same rifle, unless it is a special condition of the match, nor shall 
a competitor change his rifle during any competition, unless it has become 
unserviceable, which fact must be verified by a range officer. Wilful viola 
tion of this regulation will warrant the executive officer (in his discretion) 
in excluding the competitor from further competition 

Any person, whether a competitor or not, interfering with any of the 
firing squads, or annoying them in anv way, will be warned to desist. and 
if he repeats the offense he will be at once ordered off the range grounds. 

Any competitor- 

(a) Who shall fire in a name other than that under which he entered, or 
who shall fire twice for the sam: prize, unless permitted by the conditions 
of the competition to do so: or 

(6) Who shall be guilty of any conduct considered by the executive com- 
mittee to be discreditab! 
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(¢) Who shall be guilty of falsifying his score or being accesory there. 
to; or 

(d) Who shall offer a bribe of any kind to any employee or other person: 
or 

(e) Who shall be detected in an evasion of the conditions Prescribed for 
the conducting of any match; or 

(f) Who shall refuse to obey any instructions of the executive officer or 
a range officer; or 

(g) Who shall be guilty of disorderly conduct or being intoxicated, shall, 
upon the offense being proved to the satisfaction of the executive commit. 
tee, forfeit all his entrance fees, be forever disqualified from competing at 
any time in the meetings of the Association, and shall not be entitled to 
have any prize won by him at the time of meeting awarded to him. 

Unauthorized ammunition —Any competitor having any ammunition in 


os 
= 
—_ 
ol 
=3 


his belt or about his person when he takes his place at the firing stand, 
other than that authorized, will be .immediately disbarred, and his score 
will not count for record. 


13. ENtr1Es.—Competitors who make entries for any match will be ruled 
out and will forfeit their entrance fees if not on the range at the hour desig- 
nated for the match. 
Entry tickets must be marked with the purchaser’s name at the time of 
the purchase; they may be transferred to another name with the consent 
of the executive officer; any erasure or substitution of a purchaser’s name 
on a ticket, not made by the statistical officer, will forfeit the ticket. When 
Post entries.—All entries made in individual matches after the opening the matcl 
of the meeting will be post entries. Ties, w 
No entry fee will be refunded unless the competitor is prevented by sick- (a) In 
ness from appearing on the range, and then only on order of the executive 
officer. 
Team captains can expedite matters by securing from the statistical officer 
blank forms of entry in advance, and having them filled out with the names 
of the team, which should be written plainly and in full, with military rank, 
if any. 
Entry tickets for individual matches will not be exchanged for entry 
tickets in other matches. 
All entries not otherwise provided for in the program must be made 
not later than thirty minutes before the hour for calling the match. 
All civilians, as well as members of the organized militia, Army, Navy, 
Marine Corps, Cadets United States Military Academy, and Midshipmen 
United States Naval Academy are eligible to compete in all the individual 
matches that are open to everybody, provided they shoot with the arm 





called for in the conditions of the match (b) In 


14. Tres.—Ties will be decided as follows: 
(a) In individual shooting, at known distances 
(1) When the firing takes place at more than one distance, by the 
total score made at the longest distance, and if still a tre, 
and there be three or more distances in the competition, by Ties, v 
the total score at the second distance, and so on for each will be di 


of the successive distances 
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(2) By the fewest misses in the entire score- 
(3) By the fewest outers in the entire score. 


(4) 


By the fewest inners in the entire score. 


(s) If still a tie, by inverse order of shots, counting singly from 


(6) 


the last to the first. 
By firing single shots at the longest distance. 


(7) In case a tie is of the highest possible score, those tying will 


shoot the tie off at the close of the meet or they may divide 
the prize or prizes instead. 


(8) In case the winner of the match is to be decided by the total 


of two or more tickets and there is a tie in totals, the con- 
testant having the single ticket of the highest value shall 
rank first 


(b) In team shooting at known distances— 


(1) 


(2) 
(3) 
(4) 
(5) 


By the aggregate of the total scores made at the different 
distances in inverse order. 

By the fewest misses in the entire score. 

By the fewest outers in the entire score. 

By the fewest inners in the entire score. 

By the totals, for the team, of the final shot of each com- 
petitor. 


(6) By the totals, for the team, of these successive closing shots 


in inverse order. 


When the ties are to be divided, it must be so stated in the conditions of 
the match; but the winners may by mutual consent divide the prizes. 
Ties, when rapid fire is included in the match, will be decided as follows: 


(a) In slow and rapid fire— 


(1) 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


By the highest total score made in rapid fire; if still a tie, 
by the highest score made in rapid fire at 500 yards; if still 
a tie, by the highest score in rapid fire at 300 yards; if still 
a tie by the highest score in rapid fire at 200 yards. In 
the same manner the decision will be regulated by the high- 
est total scores in succession made at 600, 500, 300, and 200 
yards, slow fire. 

By the fewest misses in rapid fire. 

By the greatest number of hits on figure in rapid fire. 

By the fewest misses in slow fire. 
3y the fewest outers in slow fire. 

By the fewest inners in slow fire. 

If still a tie, by firing single shots at he longest range, slow 


fire. 


(6) In skirmish fire 


(1) 
(2) 
(3) 
(4) 


By the greatest number of penalties imposed. 
By the greatest number of hits 

By the fewest hits in kneeling figures. 

If still a tie, a special run in skirmish fire. 


Ties, when rapid and skirmish fires are included in the aggregate score, 
will be decided by giving precedence to the c ympetitor having the best total 
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score in the skirmish fire. If the scores in the skirmish fire are also of 
the same total, the order of merit for that fire (and therefore the final order 





of merit) will be determined in accordance with paragraph “Ties, when 

rapid fire is included in the match,” etc 

In pistol competition (in the aggregate score).—Upon the completion ofa 
pistol competition, ties found in the aggregate scores of two or more com- 

petitors will be decided as follows: 

(1) By the highest aggregate score made in rapid fire; if still a tie by 
the highest total score made at 25 yards, rapid fire. The tie continuing. it 
will then be regulated, in succession, by the fewest misses and by the great- 
est number of hits on the figure, both in rapid fire 

(2) If necessary, the comparison will then extend to timed fire, and will 
be decided in the following order: 
(a) By the greatest number of penalties imposed 
(b) By the highest total aggregate score. 
(c) By the highest total score made at so yards 
(d) By the fewest misses at both ranges together 
(e) By the fewest outers at both ranges together. 
(f) By the fewest inners at both ranges together. 
(3) The tie still continuing, the comparison will then extend to slow 
fire and will be decided in the following order: 
(a) By the highest total score made at 75 yards. 
(b) By the fewest misses at both ranges together. 
(c) By the fewest outers at both ranges together 
(d) By the fewest inners at both ranges together 
(4) If there be still a tie, it will be decided by firing single shots at 75 

“ yards, slow fire. 

15. Hours oF Frrinc.—Assembly will be sounded and firing begun at 8 
o'clock a. m. and “ Cease firing” will be sounded at 6 p. m. unless other- 
wise ordered by the executive officer. 

The range will be closed for an hour in the middle of the day for 
lunch. 

16. GENERAL.—Prizes not claimed within thirty days after having been 
won shall be forfeited to the Association 

These regulations and such special rules or directions as the executive 
officer may give must be rigidly complied with by competitors and all other 
persons upon the range grounds 


1 


Competitors and all others connected with the competitions must make 
themselves acquainted with the foregoing regulations as well as with the 
conditions of competitive firing in which they may be participating, as the 
plea of ignorance of either of them will not be entertained. 

[r101618—M. S. O.] 

By ORDER OF THE SECRETARY OF WAR 

J. C. BATES, 
OFFICIAL: Lieutenant General, Chief of Staf. 
F.C. AINSWORTH, 
The Military Secretary 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 


THE OLD FRENCH BRONZE GUNS AT THE VIRGINIA 
MILITARY INSTITUTE, LEXINGTON, VA., AND AT 
THE U. S. NAVAL ACADEMY. 


} SUTENANT-COMMANDER E. L. Beacnu, U. S. Navy. 
By Lit 


There are a great many old bronze guns at the Naval Academy ; 
eight of these are heavy 24-pounders, and six of these eight have 
French inscriptions, and are of French manufacture; the other 
two 24-pounders have Spanish inscriptions; this paper discusses 
nly the six 24-pounders of French origin, the history of the 
many other bronze guns being fairly well known. 

It has always been said that all of these heavy bronze guns 
were captured by our warships during the Mexican war; 
recently all of the trophy guns at the Naval Academy were cata- 
logued, and it proved a great surprise to the cataloguer and to 
most officers at the Naval Academy that six of these guns were 
undoubtedly of Krench origin. A futile attempt was made to 
trae the history of these guns; the records of the superintend- 
ents office were carefully examined, the archives of the Navy 
Department were searched, the library of the latter was explored, 
and also the library at Annapolis; nothing whatever was found 
that showed how these guns came to the Naval Academy. 

A great many of the lighter bronze guns are inscribed, “ Taken 
by the Navy in California in 1847.” But none of these heavy 
4-pounders are so marked, nor are all of the smaller pieces. 

The history of these guns then became interesting ; it seemed 
‘range that French guns should have been captured in Mexico 
during’ the Mexican War. 

All of these French guns bear the motto, “ Ultima Ratio Re- 
gum”; in Belton’s “ Literary Manual of Foreign Quotations ’ 
the following is found, under the quotation “ Ultima Ratio” 
“The words Ultima Ratio Regum were frequently engraved 
13 
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on the cannon of the old French monarchy, and they may be seen 
on the pieces of artillery presented to the colonies by Louis XV]. 
Some of these are now in the yard of the Naval Academy at An- 
napolis, and two of them are in front of the War Department 
Building in Washington.” 

This seemed a reasonable clue, and hundreds of volumes that 
bore upon the relation between France and the United States 
during our Revolutionary War, were searched, and the official 
correspondence was read, and not one item was found that could 
be considered as directly bearing upon these guns. 

References were found to the effect that La Fayette had 
brought over arms and ammunition, that the French Government 
sent over the same, and that Virginia, in her own name, bought 
military stores and heavy artillery in France in 1778, and there 
abouts. 

In General Winfield Scott’s official report, after the capture of 
Vera Cruz, he states that he was going to send to the United 
States eleven or twelve very fine bronze guns taken from the 
castle of San Juan de Ulloa. In his “ Recollections of a Naval 
Officer,” W. H. Parker, in describing the capture of this castle, 
at which he participated, speaks of sending some of the beautiful 
bronze guns taken from the castle to the United States, and says 
that some of these were sent to the Naval Academy. In Professor 
Soley’s History of the Naval Academy is an item to the effect 
that there are eight long brass guns at the Naval Academy, 
‘originally French,” taken by our naval ships from the Castle of 
San Juan de Ulloa, Vera Cruz, in 1847. 

In reality, only six of these eight long bronze guns were “ orig- 
inally French "; two of them have Spanish inscriptions, and were 
cast, according to these inscriptions, in Seville, in 1732, and 1747, 
respectively. 

Enough has been said to show that the history of these six 
bronze 24-pounder French guns is, for the present at least, 
shrouded in mystery. 

In my efforts to ascertain some knowledge concerning the 
origin of these guns I was brought into correspondence with Gen- 
eral T. T. Munford, formerly of the Confederate States army, 
now of Lynchburg, Va.; to my surprise I learned from him that 
the exact counterpart of our Naval Academy French guns were 
to be found on the grounds of the Virginia Military Institute, at 
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Lexington, Va., and had been in Virginia since Revolutionary 
days. General Munford sent me photographs of the Virginia 
guns, which differ in no respects whatever from our Naval Acad. 
emy guns, and it is difficult to conceive that they should have had 
a different history in arriving in this country; gradually the 
knowledge of other French bronze guns came to hand. At pres- 
ent the existence of twelve of these large 24-pounders is know, 
to the writer; two are at Lexington, two at West Point, two ip 
Washington, and six are at Annapolis; these are nearly 12 feet 
long and average 5500 pounds in weight; it h:s also been learned 
that there are many smaller French bronze guns at different 
places ; some are at West Point, over 50 are at the army arsenal 
at Watervliet, New York, and there are many in other arsenals, 
Almost every Congress presents a bronze gun or two from one 
of its arsenals to some city upon request. And much correspond- 
ence on my part has not developed anything beyond speculation 
as to the origin of any. 

\n attempt will be made to describe these Virginia, and also 
the Annapolis 24-pounders. 

A drawing and a number of photographs accompany this paper, 
which will give some idea of the beautiful ornamentation of these 
guns. 

The first is from a drawing made by Mr. Conrad F. Dykeman, 
of the class of ’06, Virginia Military Institute, for General Mun- 
ford, of one of the two remaining Lexington 24-pounders. The 
second is from a photograph of the same gun. The same beauti- 
ful carvings are found on the exterior of all of these 24-pounders, 
wherever they may be; these inscriptions and carvings are speci- 
mens of the most exquisite workmanship; each gun has its own 
name, and the name of some member of the Bourbon family of 
France ; the mottoes, “ Ultima Ratio Regum,” and “ Nec Pluribus 
Impar ”; each gun has ornate scroll work, carvings of a woman's 
head, Bourbon coats of arms, crowns, fleur-de-lis, drums, cat- 
nons, flags, shields, etc. ; each gun has its date and place of manu- 
facture. The dates run between 1678 and 1756; there are slight 
differences between the carvings of the breech according to the 
date of the gun. 

The drawing and first photograph is of the Lexington gut, 
which bears the name “ L’Envie.” It was cast in Duaci in 1693. 
The second Lexington gun is a counterpart of “ L’Envie.” It 
was cast in Duaci in 1678. 
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[Illustration No. III is of the oldest of 


name of this gun is “Le Mordicant.” It 
1OSs, 


1 
tlh» 
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The first three illustrations are 


three guns, for either of thos at Lexington, or for the oldest 
the Annapolis guns. 


lhere are five other \nnapolis guns 


deur,” 1756; “Le Fier.” y7ec- “ ? 
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400° 


as tollows: 


Robuste,” 1755; “M 





NO. HI, LE MORDICANT, [055. AT ANNAPOLIS, MD. 


1755; °° Le Gaillard,” 1748. There are slight differences between 
the first three older guns, and the last five: the three older guns 
have the inscription, “ Le Mareschal Duc de Humieres.” In the 


place of this on the guns of more recent date is found “ Louis 


Charles de Bourbon. Comte d’Eu, Duc D’Aumale.” On the rim 
of the breech of the older guns are the words, “ Kelleri Tigut 


Helvitii,” which are not found on the five newer guns at 
Annapolis. 
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iilustration No. 1V is of “ Mars,” 1755. 
Iilustration No. V is of “ Le Fier,” 1755. 
Illustration No. VI is of the breech of one of the five newer 
guns. | | | 
Illustration No. VII is of one of the two 24-pounder guns in 
front of the War Department building, at Washington. 
Illustration No. VIII is of a Spanish 24-pounder, which was 
orobably taken from the Castle of San Juan de Ulloa. 
F - i ; Jt | | 
Illustration No. LX 1s of a number of Spanish 12- and 18-pound- 
ers, taken by the navy in California in 1847. 





55. AT ANNAPOLIS, MD. 


The greatest difference between the three older and five newer 
Gms is in the breech. In the older guns it is a wreath of leaves: 
mthe newer guns the breech is carved into semblance of a hor- 
ible face belching forth the cascabel. 

Of the Annapolis guns I have been able to find no record 
whatever of their history ; Belton says they were presented to the 
American colonies by Louis XVI. Soley says they were captured 
at Vera Cruz. W.H. Parker says that at \nnapolis are to be 
“en guns captured at Vera Cruz. General Scott reported send- 
mg home from Vera Cruz 11 or 12 bronze guns. Their history 
Sopen to speculation. 
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But with the Virginia guns there is a complete record since the 
ending of the Revolutionary War. Facts relating to them are 
found in different places in the Virginia state papers, and I am 
indebted to General Munford for furnishing me with these facts. 
and for copies of different items. 


It is evident from the transactions recorded in the Virginia 






SS. AT ANNAPOLIS, MD. 


state papers that in the early days of this rm public Virginia acted 
as a sovereign state; amongst other things, on March 18, 1778. 
she commissioned a Frenchman, Colonel Le Marie, to go © 
France and purchase military stores and arms, not for the colo- 
nies. but for Virginia; it is recorded that he returned to Virginia 
with military stores and heavy artillery ; hut more detailed knowl- 


edge of what this artillery was is not recorded. 
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The following is from the Virginia State Papers. (From Col. 

William Davies to the governor of Virginia. ) 
War Office, March 31, 1781. 

Sir: Captain Young, the quartermaster-general of the state, who has 
just arrived, informs me that he saw at Edenton about 30 exceeding fine 
cannon of 18's and 24’s. He asked the naval officer whose they were, 
gho informed him they were the property of the state of Virginia, thrown 
out of a French vessel, who carried the remainder of them to South Quay. 
As Ihave no return of anything of the kind I would be glad to be informed 
ophether your excellency has any account of such cannon. ... . 
{Endorsed by the Governor), March 31. 
he cannon at Edenton are not the property of this state but of No. 

ina, which purchased a part of the same cargo, of which the residue 


(Signed) Tu. JEFFERSON. 





VI. BREECH OF THE MORE RECENT GUNS, AT ANNAPOLIS, MD. 
In 1781 La Fayette was operating in Virginia against Corn- 
Wallis. In a retreat towards Richmond his rear guard was over- 
laken by Tarleton at Hanover Court House; in his report of 
this action to Sir Henry Clinton, Tarleton says: “ Near Hanover 
Court House we found ten French bronze cannon, 24-pounders, 
to heavy to move or to destroy, except to spike, and to throw 
ive or six into the Pamunkey River.” Here is another letter 
ftom Col. Davies to the governor of Virginia, dated Feb. 25, 
1782, 

The cannon in the Pamunkey River were those I had brought up from 
York and Cumberland, and were taken by the enemy at Taylor’s Ferry 
(Hanover Court House), and thrown into the river 
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In May, 1793, a bill was rendered against the State of Vir- 
ginia by Thomas Newton, Jr., for hauling large cannon out of the 
Pamunkey River. In the same year it is recorded that John Tay- 
lor paid the State of Virginia 75£ 6. 8. for one of the cannon 
lying at Taylor’s Ferry. In these Virginia State Papers are 
many indefinite casual references to bronze guns, lying in differ. 
ent places in Virginia; at one place there is an item that states 
that many of these guns were taken to Portsmouth, Va., to arm 
different U. S. frigates. 

On January 5, 1802, John Newell was paid by the Common 
wealth of Virginia 78£ 12. for hauling nine cannon from Taylor's 
Ferry to Richmond. These nine, with the one sold to Jokn 
Taylor, account for the ten guns spiked by Tarleton. 

In 1808 Virginia exchanged three of these nine guns with the 
United States government for smaller field pieces, and during the 
Civil War four of the remaining six were cast into lighter guns, 
which became famous before the close of that war as the Letcher 
Battery. Lieutenant Charles Ellis Munford, a brother of General 
Munford, was killed at Malvern Hill while in command of these 
guns, 

In a letter dated at Richmond, June 8, 1804, from John Clark, 
Superintendent of the Public Armory, he speaks of guns “ lying 
about the country in the same neglected state as they were left at 
the end of the revolution, some buried in the earth and others in 
the rivers.” This is good evidence that even after the nine guns 
had been hauled to Richmond, in 1802, there were still many 
other guns in Virginia, not now accounted for. 

In 1816 a sloop commanded by a Captain Chase recovered from 
the York river a French bronze cannon, named “ La Divertissant,” 
cast in 1686. The governor of Virginia claimed this as prop- 
erty of the State; Captain Chase refused to give it up, and the 
governor brought suit to get possession of it. This was tried 
before Chancellor Taylor, in January, 1817, who decided against 
the governor, ruling that it was “ not proved to the satisfaction 
of the court that the said cannon was ever the property of the 
Commonwealth of Virginia.” 

I have given but an incomplete bird's-eye view of the history 


of the Lexington guns from the records so kindly furnished me 
by General Munford, but enough to prove that Virginia bought 
heavy artillery from France, during the Revolutionary War; that 
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there were French bronze guns captured from the Americans by 
Tarleton, that later nine of these guns, 24-p« unders, were hauled 
to Richmond, and that the two guns now at Lexington were two 
of the ten guns spiked by Tarleton. 

But were these ten guns the “ heavy artillery’ purchased by 
Virginia from France during the Revolutionary War? 

General Munford believes they were ; but I cannot bring myself 


to his views on this point. 





NO. VII. IN FRONT OF WAR DEPARTMENT, WASHINGTON, D. C. 


First, it is not conceivable that Virginia should have wanted 
such heavy guns for her purposes. Such guns could never have 
been part of the artillery of a moving army. Also, these ten guns 
were but a small part of the number of French bronze guns 
known to have been in Virginia at the close of the Revolutionary 
War; it would seem that if Virginia had bought these guns there 
could not have been the confusion as to the ownership of them 
% is evinced by the letter already quoted from Col. Davies, a 
state military official, to the governor of the state, which letter 
Was written less than three years after the receipt of the “ heavy 
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artillery.” Furthermore, in 1817, while Jefferson and many Vir. 
ginians who had been prominent in Revolutionary days were still 
living, a judge of Virginia decided that there was no evidence tg 
prove that Virginia ever had owned a particular bronze gun, a 
counterpart to the guns now at Lexington. 

And still further, there are many similar guns, in United States 
arsenals, Annapolis, and elsewhere, so exactly similar that one 
feels that they must all have had a common history in their 
arrival in this country. 


NO. VIII. EL MENALEAS. [7 22. SPANISH 24-POUNDER. PROBABLY 
ANNAPOLIS, MD. 


And when was this arrival? 

This can be but a matter of conjecture, but there are several 
significant facts. One is that it is evident that there were hun- 
dreds of these old French bronze guns in this country at the end 
of the Revolutionary War, and there are a great many still re- 
maining, though I know of but 12 of the larger size, 24-pounders. 

Another significant fact is that the most recent date on any 


of them is 1750. 
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A most significant fact is that when Stony Point was captured 
‘om the British by General Anthony Wayne, in 1779, it was 
eiended by a number of these old French bronze guns. These 
sre now at West Point. 

Where did all of these old French guns come from? 

| offer the following as my opinion; it was suggested to me 
wy Miss Mary Louise Dodd, of Covington, Kentucky. 

Dering the old French and Indian war, 545 guns were taken 
fom the French frigates captured or burned at Lewisburg, and 
gany hundreds from the fort ; likewise thousands in all of French 





MK. SPANISH I2 AND I8-POUNDERS TAKEN IN CALIFORNIA BY NAVY 
IN 1847. AT ANNAPOLIS, MD. 


guns were taken at Quebec, Montreal, Crown Point, Frontenac, 
ad other French-Canadian military strongholds ; these were cap- 
tured by the British soldiers and sailors and American colonial 
troops. At the beginning of the Revolutionary War among the 
frst acts of the American troops was the seizure of arsenals 
where thousands of cannon were stored; this was the artillery 
wed by our troops; what were these cannon? What became of 
them ? 


I believe the old French guns left in Virginia at the close of 
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the Revolutionary War were among those captured from the 
French in Canada during the last colonial war ; attention js again 
referred to the fact that the most recent date of any of the French 
guns is 1756, the date of the beginning of that war. 

I have to offer my belief concerning the Annapolis guns, as 
follows: 

William H. Parker, in his “ Recollections of a Naval Officer,” 
states he was one of the first officers ordered to the Naval Acad- 
emy when it was founded by George Bancroft, in 1846. He 
speaks of Fort Severn, then an army post, being transferred to 
the navy ; in commenting upon this fort he says it was defended 
by a number of bronze 24-pounder guns. In another place he 
speaks of there being six 32-pounder bronze guns at the fort, | 
have noticed that these guns, which are really 24-pounders, are 
frequently spoken of as 32-pounders. 

It is my opinion that when Fort Severn was built in 1808, it 
was armed with six old French 24-pounders, which had originally 
been captured in the old French and Indian war. That when 
Fort Severn was given to the Navy Department, the six 24- 
pounder guns went with the fort, and that these are the six guns 
we still have with us. 

The drawing and photograph of the Lexington guns, and the 
photograph of the War Department gun were lent to me by 
General Munford. The photographs of the Annapolis guns were 
taken by Midshipman Follett Bradley. 


TROPHY GUNS AT U. S. NAVAL ACADEMY 


Catalogued by E. L. Beacn, U. S. Navy 


O_p Frencw Guns. 24-Pors. 12 Feet Lone 
1. Le Mordicant. Inscriptions: Ultima Ratio Regum; Le Mareschal Duc 
de Humieres ; Nec Pluribus Impar; Kelleri Tiguri Helvetii F. Duacio, 


1085. 

Beautiful carvings of crowns, shields, lions, dolphins, woman's face 
with radiating arrows, fleur de lis, flags, drums, cannon, etc. The 
breech is carved into shape of beautiful wreath of leaves. 

2. Le Grandeur. Inscriptions: Ultima Ratio Regum; Nec Pluribus Impar; 
\ Douay, Par J. Berenger, Commissaire des forts le 12 Juin, 1756 

Beautiful carvings of crowns, woman's face, fleur de lis, dolphins, 

drums, shields, cannon, flags, scroll work, etc 
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3 Le Fier. Inscriptions Ultima Ratio Regum; Louis Charles de Bour- 

"hon, Comte d’Eu, Duc d’Aumale; Nec Pluribus Impar; A Douay 
par J. Berenger, Commissaire des forts, 1755. 

Beautiful carvings of dolphins, woman’s face, crowns, fleur de lis, 

flags, drums, shields, etc. The breech is carved into semblance of a 
horrible face, belching out the cascabel, or boutin. 

4, Le Robuste. 6 Febre, 1755. Inscriptions and carvings same as No. 3 

« Le Gaillard. 1748. Inscriptions and carvings same as No. 3 


6 Mars. 1755. Inscriptions and carvings same as No. 3. 


Guys CAPTURED BY AMERICAN NAVAL VESSELS FROM THE BRITISH IN WAR 
OF 1812. 

1. -pdr. Captured from British flagship Confiance on Lake Champlain, 
September 11, 1814, by Commodore McDonough, U. S. Navy. This 
gun is indented by marks of shot on left side, from breech. This is 
the gun, which, by its recoil, killed Commodore Downie, the British 
commander. 

22-pdr. From British ship Confiance, mate to, and captured at same 
time as No. I. 

3.12pdr. Taken from the British ship Macedonian after her surrender 
to the American ship United States, Captain Decatur, commanding, 
on October 25, 1812 

4 Mate to, and same history as No. 3 

5. Mate to, and same history as No. 3 

6. Mate to, and same history as No. 3 

7. 32-pdr. Carronade Captured with British ship Cyane by Captain 
Stewart, commanding U. S. S. Constitution, War 1812. 

8 32-pdr. Carronade. Mate to, and same history as No. 7. 

2 Treadway 32-pdr. Carronad« Probably used aboard American war 
ship in War of 1812 


Mexican War GUNS TAKEN BY SHIPS OF THE AMERICAN NAVY FROM THE 
MEXICANS IN CALIFORNIA IN 1847. 

1. Bronze. 12-pdr. Mark on Muzzle, “ Taken by the Navy in California 
in 1847. Inscriptions: “El Neptune”; Violati Fulmina Regis; En 
Manila afio de 1781; Gouerno estas islas Philips Elm y sdiph Basco 
y Bargas; Carolus Tercius Hispaniarum et Indiarum Rex 


2 Bronze. With old but clear inscriptions of names, crowns, coats of 


arms, aio 1673. About 12-pdr1 
3 Similar to No. 2. Near muzzle in heavy letters is the name “ Andres 
Melendez.” Name of gun “ Jesus,” afio 1675. About 12 pdr. 


4 Similar in all respects to No. 1. Cast in Manila in 1781. Name “ El 
Faetonte.” Same carvings and inscriptions as No. 1 
$8pdr. Bronze. “El Dromedario” 1766 


®I2pdr. Bronze “San Telesforo’ 1793 
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. Old Spanish gun, with beautiful castings and carvings. Inscriptions 
deep lettered. “San Cayetavo” “ 1686.” About 18-pdr. 

8. Old Spanish gun. Bronze. About 18-pdr. Inscription similar to No, 3 

“ 1686.” See illustration No. IX. : 


9. Old Spanish gun. Bronze. About 18-pdr. Similar to No, 3 “ 1687.” 


N 


10. Bronze. 12-pdr. Spanish gun. Beautifully carved with crowns, scroll 
work, coats of arms, etc. Inscriptions as follows (deep letters): 
“Reynnando El SDCN Tercero; Siendo Virrey Governador 
Capitan General el Exms D. Manuel de Armat y Jument; Sefop- 
dieron en Lima; Afio de 1767; Por Pablo Tovn y Hver. 


11. Bronze. 8-pdr. “ El Gaillard.” “ 1756.” 


MEXICAN WaR GUNS TAKEN BY NAvy FROM CASTLE OF SAN JUAN pe Uxioa, 
WHICH SURRENDERED MARCH 27, 1847. 


1. Small mortar, eprouvette. 


2. Bronze, long (12 feet), heavy, 32 pdr. Spanish gun, with beautiful 
carvings of coats of arms, scroll work, crowns, etc. Inscriptions: 
“ El Barazeto; Violati Fulmina Regis; Fernandez VI D. G.; Hispan 
et Ind. Rex; Solano Fecit Sevilla afio de 1747. 

3. Similar to No. 2. Bronze. Fleur de lis carved on upper side. Inserip- 
tions: El Menaleas; Violati Fulmina Regis; Philip V. Hispaniar 
Rex; Isabefarne Hisp. Regin; Solano Fecit Sevilla afio de 1732. See 
illustration No. VIII. 

4. Bronze. 8-pdr. Cast in Barcelona, 1767. 

5. Bronze. Similar to No. 4. 

6. Bronze. Similar to No. 4. 


CapTuRED CONFEDERATE GUNS oF CiviL WaR. 
1. 8-inch Armstrong-Shunt rifle. Captured from the Confederates ¢ 
Fort Fisher, 1865. 

2. 100-lb Brooks rifle. Mounted first on board the Confederate Ram 
Albemarle, in 1864. Captured from the Confederates at Morris 
Island, S. C. 

8o-lb. Whitworth rifle. Captured from the Confederates at Morris 


3 
Island. 

4. 5-inch Blakely rifle. Captured from the Confederates at Fort Fisher, 
1865. 


. 60-lb. M. L. R. Manufactured at Galveston for the Confederate 
government from the shaft of the U. S. S. Westfield. 

6. 30-lb. M. L. R. Manufactured at Galveston for the Confederate govern- 

ment from the shaft of the U. S. S. Westfield. 


uw 


FEDERAL GuNS oF CiviIL WAR. 
1. 30-lb. Dahlgreen rifle. Strapped. History unknown. 
. 30-lb. Dahlgreen rifle. History unknown. Said to have been first gun 
cast in Civil War. 
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SPANISH War TropHy GUNSs. 

1 yem. R. F. gun from Maria Teresa. Length, 17 feet 6 inches. 
“ Arsenal de Caracas, 1897.” 

2 u-cm. R. F. gun from Viscaya. Length, 17 feet 6 inches. Marked 
“ Artilleres de l’Nervion, Bilboa, 1893. 

3. §%-inch smooth bore. Bronze. Length, 9 feet 6 inches. From Cay 
Toro, Guantanino Bay. Sevilla 20 de Junio, 180s. 

4 34-inch Krupp B. L. R. Steel. From wreck of Spanish cruiser 
Don Jorge Juan, at Nipe Bay. Action of July 21, 1808. 

3, 34-inch muzzle loading bronze field piece, on carriage. Philippine 
trophy. 

6. 37-mm. Hotchkiss revolver cannon. From Reina Mercedes. 

7. 7mm. H. R. C. (same as No. 6), from Reina Mercedes. 

8 2 boat guns, I-pdr. B. L. R. From the Viscaya. Marked “ Arsenal 
de la Carraca, 1890 and 1893.” 

9 2 boat guns. Make, Schneider. 7-cm. Captured at Sangley Point, 
near Manila, by Admiral Dewey, May 1, 1808. 

10, 2short 1-pdr. Hotchkiss boat guns. From Reina Mercedes. 

u. Mortar. Bronze. Smooth bore, 143%-inch. From Manila. Marks 
Cobres de Mexico y Peru. Sevilla, 1779. 

1 Mortar, 123%4-inch, smooth bore. Bronze. From Manila. Marks 
Cobres Yanges y Mexico. Sevilla, 1784. 

13. Mortar, 9%-inch. Bronze. Smooth Bore. From Manila. Marks El 
Insolente, Barcelona, 1760. 

14 3%-inch rifled muzzle loading field gun. Bronze. Taken from Filipino 
insurgents at Balbee, P. I., by U. S. S. Manila. Cast in Seville, 1801 

1s. Barrel Nordenfelt gun, (11-mm), from one of the vessels destroyed 
by Admiral Dewey, May 1, 1808. 

6. Old Spanish gun, mounted by Filipinos, and fired by them from Old 
Cavite, into the U. S. Navy Yard at Cavite, on June 13, 1899. Cast 
in Barcelona in 1803. Remodeled into a Krupp B. L. 


Guns, MISCELLANEOUS. 

1 12-inch wrought iron gun, called Oregon. Designed by Commodore 
Stockton, U. S. Navy. The mate of this gun, called “The Peace- 
maker,” was mounted on board the U. S. S. Princeton, and exploded 
on being fired, killing the secretary of the Navy and a number of 
other officials. 

2 Italian 6-inch rifle, presented to the United States by the Italian 
government. 

$2 brass guns, 12-pdr. Made for the army for use in the Mexican War. 
Cast in 1846. 

42 brass signal guns on wooden carriages. From the yacht America. 

§ 2 brass signal guns on iron carriages, said to have been from Confeder- 
ale privateer Shenandoah. 

14 
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10. 


Il. 


. Old brass signal gun, Spanish make. Said to have been from an old 


privateer. History unknown. 


. Corean gun. Cast in 1313. Breech loading. 
. Corean gun. Cast in 1655. Breech loading. 
. Corean gun. Cast in 1680. Breech loading. 


The above Corean guns were captured in the action between 
American sailors and marines under the command of Rear-Admiral 
John Rodgers, U. S. Navy, and Coreans, in the attack on the 
Corean forts. They have inscriptions giving their history; these 
have been translated. For a complete description of these guns see 
.Naval Institute Proceedings, No. 62, Vol. XVIII. 

The Cortez gun. Bronze. Breech loading. Cast in Spain in 147% 
Brought to Mexico by Cortez, and used by him in the conquest of 
Mexico. 

International gun. An old 6-pdr. muzzle loading gun used against the 
Boxers, from the legations, in Pekin, in 1900. This gun was fitted 
for use by American marines, and used with telling effect against 
the Boxers. 

Four small makeshift Filipino guns, of rude manufacture. One of wood, 
covered by caraboa hide. Three of iron, covered by wood. Used 
by Filipinos against Spaniards. Presented to Admiral Dewey by 
the Archbishop of Manila. 


. Small wooden gun known as “batamka,” used by Filipinos, and 


captured from them by Americans in Island of Samar, Philippine 
Islands. 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 


GUN DISTRIBUTION ABOARD MODERN BATTLE- 
SHIPS, AND ITS INFLUENCE ON NAVAL TACTICS. 


Translated by LIEUTENANT-COMMANDER H. F. Bryan, VU. S. N., 
from the Mittetlungen aus dem Gebiete des Seewesens. 
With comments by PRoressor P. R. Atcer, U. S. N., and 
CoMMANDER B. A. Fiske, U. S. N. 


The means of attack and defense of a battleship are: the gun, 
the torpedo, and the ram; the last two, of course, are only occa- 
sional weapons ; a special importance must not be denied to the 
ship's engines, for only engines of high power can assure an 
efectual use of the weapons. If the conning tower represents 
the brains of the ship, the engines may with equal justice be 
called its heart. 

The chief weapon of the battleship was, and still is, the gun, 
a present the heavy 30.5-cm. gun—the more of these guns a bat- 
teship has, the better. 

The leading aim in battleship construction is to obtain the 
maximum effective fire of the entire battery on the broadside. 
Tactically this effort may be thus expressed: The enemy will be 
kept abeam when possible, to obtain the best use of this battery. 

Within the broadside arc of train of 90° (eight points), 45° 
forward and 45° abaft the beam, the maximum number of guns 
an be brought to bear; this fact influences every tactical 
maneuver. If either of these extreme bearings be passed during 
a engagement a part of the battery must cease firing, which is 
taturally equivalent to 1 ssening one’s own fire. 

Keeping the enemy abeam is, however, not only the best 
offensive, but also the best defensive position. The longitudinal 
ad vertical errors of guns are much greater than the lateral 
‘rors; a ship with the enemy on the bow offers a target of 
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greater height than on the broadside on account of the conning 
tower, bridges and other upper works. 

In this position, as the middle of the target presented will gen- 
erally be aimed at, the longitudinal and vertical dispersion yi 
have a larger area for accidental hits, for shots will hit thy 
would otherwise pass over the ship. The conning tower, in 
this case, becomes a “ catch all.” With the broadside turned tp 
the enemy, this height and the depth in range of the target pre- 
sented is less than with the enemy on the bow; and therefore 
chance hits due to longitudinal and vertical dispersion will be 
reduced to a minimum. In broadside fighting, not only can the 
greatest possible number of guns be brought to bear, but the 
probability of chance hits is lessened. : 


Pe __, = 
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F x? re ) *| ; = 


Fic. 1. 











[While it is true that under some conditions a ship bows-on 
offers a better target than when broadside on, it is thought that 
the author greatly exaggerates the disadvantages of the latter 
position. The bow presentation offers a higher but narrower 
target than the broadside presentation, and from that point of 
view is easier or harder to hit according to the relative values of 
the vertical and lateral mean errors of the gun, the relation be- 
tween which errors varies with the range. When firing at a d- 
rectly approaching ship the lateral errors of gun fire should be 
small, but, on the other hand, the range is changing most rapidly. 
Bows-on, the hits are much more likely to be glancing, and more- 
over a waterline hole near the bow is less important than one on 
the broadside. The conning tower, forward turret and fire con 
trol station as a group are the natural point of aim, and offer the 
same target whatever the presentation of the ship. This refers 
to gun-fire only; the broadside offers an enormously better target 
for torpedoes than the bow.] 

The same thing holds true for several ships maneuvering in 
formation. The best battle formation is therefore the simple 
exact column; mass formations are fundamentally bad, because 
a compact mass is favorable to wild shooting by the enemy; and, 
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besides, it would result in a reduction of one’s own fire, on ac- 
count of the unavoidable masking of the fire of some of one’s own 
ships while executing evolutions. | - 

As victory is not won merely by shooting, but by hitting, it is 
essential to so maneuver as to avoid frequent changes of target— 
after the range has once been obtained. 

This can most readily be done by taking up a position abreast 
the enemy, at a favorable range, on a parallel or nearly parallel 
course. 

A restless conduct of a battle, caused by constant turns, or by 
the execution of maneuvers, which require large changes of 
course, makes it necessary to find the range anew, after every 
change; and thus prevents the attainment of what is wanted—a 
continuous and intense fire. 
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Fic. 2. 


[Changes of range embarrass both sides equally, but changes 
of bearing caused by turning are detrimental only to the side 
turning. | 

One's own fleet can always change the range by small changes 
of course not evident to the enemy, for example, one point at a 
time. These movements should be made without signals; the 
kader of the column turns gradually toward or away from the 
tnemy; and the other ships follow in his wake. 

As the change of distance is accurately known to the one mak- 
ing it, he can renew the engagement sooner than the enemy ; he 
must merely to avoid “ cease firing” carry out changes of course 
very gradually ; the fire control stations, the battery or other gun 
commands will be informed of the desired changes of range at 
the proper time by a message “ Range is increasing ”’ or, “ Range 
is decreasing.” It is therefore evident that if A (Fig. 2) is not 
to drop behind B in a broadside fight using broken courses, 
must have a slight advantage in speed. 
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[Jf B adopted the same tactics, no advantage would result tg 
either side. The real usefulness of the plan of turning very 
slightly towards an enemy in parallel column lies in its prevent- 
ing a faster enemy from increasing the range (see “The Fast 
Wing,” United Service Magazine, Jan., 1907.) ] 

To obtain a certain distance, the side attempting to open dis. 
tance must turn away from the enemy, and hold him within the 
after bearing (45° abaft the beam) of the forward turret, in or. 
der to keep up the fire from all his guns; to decrease the range, 
he must turn toward the enemy; but cannot get outside of the 
extreme forward bearing of the after turret, in order not to lose 
a large part of the effective fire from his own guns. These lim. 
iting bearings of 45° forward and abaft the beam impose the 
condition that the fundamental position (a course parallel to the 
enemy) must not be changed more than 45° (4 points) to star- 
board or to port. 

If A be faster than B, he can always regulate his range after 
getting it; the slower B, no matter how he maneuvers, cannot 
prevent A from carrying out his design. The greater A’s supe- 
riority in speed, the sooner he can carry out his purpose. Even 
if B turns away eight points, A will follow, and overtake him. 

[But unless the difference of speed is beyond probability, the 
slower fleet can maintain a constant range by the method just 
mentioned for a period long enough to produce decisive results.} 

It is essential, in carrying out the scheme of evoluting in exact 
column as a battle formation, that the commander-in-chief shall 
be at the head of the column; he leads his fleet to and regulates 
the most favorable range for battle, in the manner already ex- 
plained. He would not be able to do this from a position near 
the middle of the column; in this case, he would be just as much 
under the enemy’s fire as at the head of the column, with the 
additional disadvantage that he could not make his plans known 
to the head of the column fast enough; and, in case a lucky shot 
carried away his signal mast, he would lose command during the 
rest of the action. From a position abreast the column on the 
side opposite the enemy, he would not be able to control his fleet 
much better; and, eventually, on account of smoke from his own 
column, he would lose sight of the enemy. It is absolutely es 
sential in a naval battle, where events follow each other s0 
quickly, and every movement of the enemy must be observed and 
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answered with the greatest accuracy, that the commander-in- 
chief should be at the head of the battle column. 

[There ts room for question as to the best position for the com- 
monder-in-chief in action. From the point of view of the preser- 
vation of the flagship it would be advantageous to have her lead 
in the case of the faster fleet and be the sternmost ship in the 
slower fleet. 

The author's objections to having the flagship abreast the col- 
umn instead of in it do not seem fo be of controlling force, as the 
commander-in-chief could probably see better from a point out- 
side the smoke of the firing ships than if his were one of them; 
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certainly the other ships could see him better. The real question 
seems to be whether or not it is worth while to provide a special 
ship for this purpose. ] 

A fundamental principle of battle command is to use one’s own 
ighting strength in its widest possible development; that is, to 
develop the strongest possible gun-fire while permitting the 
tnemy to keep up the fire from only a small number of guns. To 
obtain this, an effort must be made to rake the enemy’s column ; 
for this, the T position is best suited. 

From the T position, or one approximating to it, Fig. 4, the 
entire fleet can keep up a concentrated and continuous fire on the 
enemy's leading ship. 
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If the fundamental position (both lines parallel to each other) 
be not maintained, and the faster A wants to get ahead of and 
rake the slower B, B simply turns away ; this results in both Sides 
turning in concentric circles, the circumferences and radii of 
which are proportional. A, notwithstanding his superior speed, 
can never reach the T position. If 4 be only slightly superior 
in speed, the radii of both concentric circles are very large and 
only differ slightly from each other. 

[This argument does not take account of the possible, or ever 
probable, proximity of land, which might prevent the slower fleet 
from turning away.] 
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If A, however, be 6 knots faster than B, the radii will be 
smaller, and A can force B to make a loop. Such a marked dif- 
ference in speed between modern fleets engaged in battle could 
hardly exist ; nothing remains for A, therefore, but to bring about 
a great difference in speed, by attempting, on opening the en- 
gagement, to destroy the enemy’s smoke pipes by a dense fire 
from his intermediate battery. If these be destroyed, or 
damaged, the boiler draught is lessened, the steam pressure falls; 
and the speed therefore decreases. If the head of the column 
stops, so must the following ships; in this way, one’s own fleet 
might be able to reach the T position. It is quite possible that, 
by the development of the maximum intensity of fire at the very 
beginning of the battle, the opposing tactical formation may be 
entirely or partly broken up by a shower of hits. Even the slower 
B might do this, in so far as he shoots better. 
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Funnel damage is not important so much because of its effect 
upon speed, which with forced draft would be but little affected 
thereby, but because of the effect upon the personnel of the escap- 
ing smoke and gases.| 

As the moral effect of the first hits will surely be decisive, it 
must be accepted that the intermediate battery is still far from 
having played out its part in naval warfare. On the contrary, 
the gun of intermediate caliber, which, for example, can fire three 
shots (hardened common shell) of 90 to 100 kg. each in a minute, 
just at the opening of the engagement, even at 8000 yards dis- 
tance, will have, not a perforating, but a decisive smashing effect. 
The high rate of fire of this gun assures a quick determination of 
the range, by means of which the condition to get the range first 
is more nearly fulfilled. 

Experience has also shown that a battleship with 22 knots trial 
seed may not be much superior tactically to a ship of the same 
size with a better battery but with a speed of only 20 knots. Su- 
periority in gun power must be sought; a slower battleship can, 
by a more accurate and a more rapid fire at the very beginning 
of the fight, so injure a more rapid enemy that no further use 
can be made of a superior trial trip speed. The result of this is 
that, in new construction, too many sacrifices should not be made 
for speed. It is surely no disadvantage to provide a superior 
battery for a ship which has from 1% to 2 knots less speed than 
that of a probable enemy. For example, the battleship 4, with a 
superiority in speed of 2 knots over B, will run about 60 m. more 
than B every minute; in ten minutes it will be ahead of B by 
about 600 meters, in an hour by about 3600 meters ; the change is 
therefore very slow, during which B, by turning very slowly, can 
keep the faster A on the same bearing, and even win by more 
accurate shooting. A superiority in speed of even two knots is 
lar from assuring success. Of two battleships of the same dis- 
placement, of which one is two knots slower than the other, the 
advantage rests with the slower one if it have a correspondingly 
better battery. 

An increase in speed of two knots in a large ship requires an 
increase of machinery weights of about 600 tons—about the same 
as the weight of two 30.5-cm. turret guns with their ammunition. 

Superiority in speed is not decisive even from a strategic point 
of view. Suppose that the coast line of a sea power is 300 knots 
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long, and the enemy’s fleet suddenly starts to steam from One end 
of the coast to the other, it will mean a trip of 15 hours on 
knots, and 13% hours at 22 knots. Now, is it better to arrive 


/ . . 
1% hours sooner, or to have a corresponding superiority of gun 
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power in place of this advantage in time? Surely superiority im 
gun power will be worth more in the following battle than two 
knots superiority in speed. 

However the attack be commenced, whether on opposite courses 
(Fig. 6), or at an angle (Fig. 7), the opposing fleets will gen- 
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erally find themselves parallel to each other after the preliminary 
evolutions. By a frontal attack (in line), one has the advantage 
of turning one’s broadside sooner than an enemy approaching in 
column from the opposite direction; this has the disadvantage, 
however, of only too easily keeping the commander-in-chief of 4 
in the rear, in case B in Fig. 9, for example, should turn to star- 
hoard at the right time, and thus anticipate A’s intention. 

(Jn Figs. 8 and 9 B ts capped and must complete his turn be- 
jore A’s gun-fire becomes effective or he will be under a great 
disadvantage. This illustrates the advantages which a frontal 
approach may have under certain conditions.) 

Take two fleets A and B, of which A is the faster. Steering 
parallel to, and abreast of each other, 4 after a certain time will 
pass B, and will try to obtain the T position. If B does not turn 
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away, but keeps straight on, and goes ships left about just as 4 
has gotten well ahead and means to rake him, the two rear ships 
will be at the head of the columns, and B will now have the ad- 
vantage in regard to getting the T position. Therefore even here, 
4's superiority in speed gives him no special advantage. 

The A admiral can employ this maneuver in the example given 
in Fig. 9, in order to avoid holding a fatal position at the end of 
his own column; he orders “ slow speed,” lets B get ahead, and 
goes ships about, whereby he remains in the lead, while the B 
admiral will find himself at the rear of his column. 

(Whichever fleet turns as suggested is under a tremendous dis- 
advantage during the 3 or more minutes required for the 
maneuver. | 

Eventually, an important part is played in battle by the rear 
ships in exact column; therefore just as powerful ships should 
be placed in the rear as at the head of the column ; in all cases, 
the weaker ships present must be placed in the center, if pro- 
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vision has not been made to group them in a separate formation, 
It seems essential that the rear ship should be a flagship, as its 
position is next in importance to that of the guide; therefore i 
must have the second in command aboard. This also facilitates a 
frontal attack (in line), as there is now an admiral in each 
wing. 

If we consider the results of the already discussed tactical evo. 
lutions, it is evident that, while maneuvering in exact column on 
parallel courses, no advantageous tactical position can be gained 
merely by superiority in speed. 
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[The author does not take into account torpedo fire, which 
would certainly be most effective from the leading fleet.) 

As the defeat of the head of the enemy’s column is the first 
and chief aim of the attack, such a distribution of strength must 
be resorted to, in applying the principles of broadside fighting, 
that the head of the enemy’s column will be held in a cross fire. 
For this, an effort must be made to sustain only a scattered fire 
from the enemy, while making use of one’s own position to pour 
in a concentrated fire. For this purpose, armored cruisers caf 
be used. 
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In doing this, however, the guns on the unengaged side of the 
enemy must not be given any opportunity to fire; one’s own di- 
vision detached to surround the enemy must not go to the unen- 
gaged side of the enemy, but must try to obtain a cross raking 
fre by taking up a position either ahead or astern of the opposing 
column (for example, as in Figs. 11 and 12). 

If the enemy be reported by the scouts, the problem of the 
gmored cruiser division is to drive back the enemy’s vedettes and 
eventually, after the battle with the scouts, to get into touch with 
the enemy’s main body. The armored cruisers ought to have 
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great speed, and if possible, have batteries superior to those of 
the opposing armored cruisers; therefore, guns of the heaviest 
caliber should be carried by these ships, of course in less number 
than on battleships. 

The armored cruisers, united in a “ flying division,” can now 
prepare for their own attack, as, when the enemy is sighted, they 
can take up their most favorable battle position. 

If the flying division should happen to be on that side of the 
tnemy’s main body which lies opposite to the intended direction 
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of attack by its own main body (Fig. 11), it must go, after the 
enemy turns to starboard (Position 2), or to port ( Position 3) 
either to rear of or ahead of the enemy. The last change cariied 
out by the enemy might be induced by an intention to attack the 
weaker part of one’s own fleet (flying division). In both cases 
the enemy runs into a cross fire, and the flying division becomes 
“spotter ” for its own main body at the same time; for example, 
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hoisting a single flag might mean “ Range too great,” a flag of 
another color “ Range too small.” In Fig. 11, also in those fol- 
lowing, Position 1 shows the situation when the two main bodies 
sight each other, Positions 2 and 3, the situation on opening fire. 

If the armored cruiser division should happen to be on the 
same side of the enemy as that from which its own main body 
attacks, it must never go ahead of the enemy after the latter 
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turns away; passing ahead would require a long time; and, in 
addition, as its course would cross that of its own main body, 
would result in a masked fire. The flying division could, in this 
case, attack and rake the enemy from the rear. If, during the 
course of the battle, the ships go about, it again is ahead of the 
enemy. The flying division can do valuable service as spotter 
from the rear also. If the enemy detaches his rear ships to drive 
off the harassing flying division, he weakens his own main body; 
iesides, the flying division can easily escape this attack on 


account of its superiority in speed. 
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If the entire enemy’s fleet should turn away from “ own main 
body” eight points, more or less, she will be now flanked by the 
armored cruisers in her rear (Fig. 12). 

Similar conditions hold in Figs. 13 and 14, in which both main 
bodies sight each other dead ahead; and the flying division, after 
finishing its scouting work, finds itself ahead of the enemy. 

If the flying division be not sent out on scouting duty, it can 
stam in column abreast the main body (Fig. 15); and, at the 
very beginning of the engagement, pass ahead in order to rake 
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the enemy’s head ; to do this, it must have superiority in speed of 
5 knots and over. Therefore, while speed is not tactically im- 
portant to the battleship, it is of great value to the armored 
cruiser. 

The purposely assumed opposing formations in a single column 
show the risk a fleet runs in not thinking out favorable tactical 
positions. A fleet is also at a great disadvantage, which has no 
armored cruisers to shake off the attacking armored cruisers. 
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[The foregoing arguments suppose one fleet to be superior to 
the other, since only one has a “ flying division.” Jf each fleet 
has the same number of ships, the one composed only of battle- 
ships must be regarded as the stronger. The scheme of spotting 
by a detached squadron in battle seems utterly impracticable. For 
a discussion of the possible uses of a detached squadron see “ The 
Fast Wing,” United Service Magazine for Jan., 1907.] 
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If both fleets have armored cruisers, a separate battle between 
d of these divisions is not impr ybable ; this separate battle would prob- 
im- ably precede the great tactical battle as a “ scouting fight.” 
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stroy the enemy’s damaged ships which have fallen out, If the 
battleships go about, these light divisions again take UP a position 
in the rear (Fig. 16). If there be hostile light divisions withiy 
the battle area, their chief problem is to destroy them. 

It is not improbable that during the action between the two 
main bodies, separate fights will take place between the cruiser 
divisions ; the battle of Tsushima offers an example of this, dur. 
ing which the Japanese main body fought the Russian battleships 
while the Japanese light divisions attacked the Russian cruisers 
and transports. 

If, in the first attack, the enemy is caught in a cross fire, he 
will hardly be able to again escape from this position. Every 
movement he makes to escape the cross fire is repeated by all of 
one’s “ own divisions” simultaneously, following the motions of 
each division or squadron commander without waiting for a sig- 
nal, in this way carrying out the plans of the commander-in-chief 
(Fig. 17). The separate divisions, while remaining true to the 
principle of concentration of fire in connection with a scattered 
hostile fire, must not get too far away from each other; and must 
not take up positions in which they would be firing toward each 
other. The complete destruction of the enemy’s ships which have 
fallen out must be entrusted to one’s own light cruisers; in this 
way, an increased superiority in fire is obtained over the remainder 
of the main body. 

If, for example, one’s own main body, consisting of three divis- 
ions, should find itself in a position to rake the enemy (Fig. 18), 
and the latter should turn toward one’s own rear, in order to 
double on it, it would seem more advantageous for only the two 
leading divisions to go ships about, and for the third division 
to keep straight on, thus covering one’s own turn by its fire, as 
firing cannot be kept up during the turn; in this way, a pause 
in firing will be prevented. When the two first divisions have 
formed again, the third division joins by a simultaneous tur. 
It is therefore recommended that the commander of the second 
division designate the proper place for the third division when the 
ships form. 

[The enemy would never head as supposed, as he would thus 
be assuming a“ capped” position.| 

The exact column and the temporary line or echelon arising 
from simultaneous turns amply suffice for carrying out battle 
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tactics in conformity with the explained principles. If the lead- 
ing and the rear ships be flagships, they are in the wings during 
temporary formations. 

The only evolutions needed are countermarches and simultane- 
ous turns; extended formations, additional columns, double 
echelons, wedge formations, double line and squares are rendered 


umecessary. Naturally, these battle tactics demand continuous 


practice in time of peace. 
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The freedom of method of evolutions in exact column offers 
the additional advantage that very few signals will be needed. 
Countermarches require no signals; these are only necessary for 
simultaneous turns. Special formation signals are not required, 
a all formations are temporary, resulting from simultaneous 
tums from exact column. Besides, special signals would only 
be necessary to transmit special orders to the division com- 
manders; even here only a few would be needed, as such orders 
ae general, such as “ Attack the van, rear, right or left wing, 


arcle, ete.” For this, hoisting a single flag or a pennant suffices ; 
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in exceptional cases a two-flag hoist might be needed. Nor are 
position signals necessary; the division commander receives an 
order and takes up the bearing and position which he considers 
most favorable for carrying out the battle plan. If the personng 
of the fleet be properly trained, the purpose of the commander-in. 
chief is inferred from a brief order of this kind. 

[Signals may not be required when the countermarch is made 
from the head of the column, but it would seem dangerous tp 
countermarch simultaneously from the heads of the divisions, 
without some preliminary signal or notice, especially if the forma- 
tion is a close one.] 

It is a fundamental principle in the formation of divisions and 
squadrons that all ships which are to maneuver together should 
be of the same type in the greatest possible degree, so as to have 
no appreciable difference in battery effect, division speed, and 
steering qualities. Types of ships which are out of date should 
form a reserve squadron. 

With reference to the number of battleships to be assigned to 
one division, a narrow limit need no longer be continued, be- 
cause many formations are no longer required; and with evolu. 
tions in exact column, in connection with countermarches or 
simultaneous turns, it is quite indifferent whether three or more 
ships make up a division. 

England has in her maneuver squadrons from four to five ships 
in a division ; the United States of North America, generally four. 
Germany formerly built four ships of the same type; but has al- 
ways built five since the adoption of the latest naval program. 
Italy, judging by her new construction, has raised the number of 
ships in a division from three to four. A certain number of battle- 
ships of the same type exist to-day; if it be desired to increase 
the number of ships in a division, it would be a mistake to add 
older ships. Armored cruisers of the same building period, with 
the same thickness of armor and armed with the same caliber of, 
but less guns, as the battleships at present under discussion, offer 
a remedy to a limited extent. An eventual, slight superiority in 
speed of these armored cruisers over battleships of the same age 
is not of so much importance. In accordance with this principle, 
the St. Georg would be placed in the Ersherzog Karl division, 
but the Kaiser Karl VI would be in the Habsburg division. 
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With reference to the battle range, it should be stated that this 

generally depends on the effective range of guns and torpedoes. 
: The least range that can be used is that a little in excess of the 
range of the enemy’s torpedoes ; the maximum range of the ene- 
my's type of torpedo is therefore the minimum battle range to be 
ysed in a fleet action. According to present conditions, this should 
be fixed at 3500 meters; but in the near future it will probably 
reach 4000 meters. 

(It must not be forgotten that for fleets on parallel courses, 
ehective torpedo range is very much greater for the leading flee 
than for the rear one. Also the range assumed by the author is 
that of the torpedo at a speed near its maxtmum; at reduced speed 
the torpedo range is very much greater, and advantage can be 
taken of this fact by the leading fleet. | 

It is not so easy to decide upon the maximum fighting range ; 
this is limited, in the first place, not only by the distance at which 
good spotting is possible, but also by the distance at which 
the range finder still gives reliable readings; the practice is, to 
place this at from 7000 to 7500 meters. The effective ranges of 
guns are also most important; the following table shows this 
for the 30.5-cm., 45-caliber gun, with a projectile weighing 445 


kg., initial velocity 800 m., and a muzzle energy of 14,700 mt. 


Distance Final Velocity Penetration of 
in Meters in Meters K. C, Armor in mm. 
4000 633 351 
5000 504 3tl 
6000 558 283 
7000 520 251 


It is evident that, with this powerful type of gun, capped shell 
can be used with advantage at even over 7000 meters, as even 
beyond that distance the final velocity is somewhat greater than 
joo meters. With reference to the penetration of an enemy’s 
armor belt 250 mm. thick, 7000 m. seems the maximum battle 
range. If it be considered that the thickness of the armor belt 
of the ships being built is from 270 to 300 mm. ; further, if oblique 
impact be considered, the practicable maximum fighting range 
lecomes from 5500 to 6000 meters, in order to still expect good 
results from armor-piercing projectiles of a 30.5-cm. gun. 

If perforating effects be abandoned, hardened common shell, 
with their large bursting charge, would have a powerful smash- 
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ing effect even at a far greater distance ; and the effective fighting 
range could, in this sense, be increased even to 8000 m:; the ques- 
tion must be asked, however, whether this great range can bring 
real advantages. It is well known that the errors of guns increase 
with the range; and small unavoidable errors—for instance, that 
due to the rolling of the ship—decrease the probability of hitting 
more and more as the distance increases. Inaccurate spotting 
accompanies inaccurate shooting; so that, besides the necessarily 
slow fire from heavy guns, getting the range will take so long, 
that not only is a long time required, but also a great expenditure 
of ammunition. So that even for smashing effect it is an ad- 
vantage not to get farther away than 6000 meters, in order to 
waste as little time as possible. 

In order to obtain the greatest number of hits possible, it is 
necessary to envelop the enemy in a continuous shower of shots, 
for it is only through accurate observation of a continuous fire 
that conclusions can be reached about the certainty of hitting; 
that is, it can then be decided whether the range has been found 
or not. Take, for example, a ship which can use eight 30.5-cm. 
guns (Dreadnought type) on the broadside, and whose aimed 
regulated rate of fire is one shot every two minutes, in ten minutes 
after opening fire 40 shots will be fired; allowing 10 per cent of 
hits—a very high rate for war time—¥4 hits are made in the first 
ten minutes of battle. Now, compare with this an equally large 
and just as strongly armored ship, which carries on the broadside 
six 30.5-cm. and six 19-cm. guns. With the same rate of fire from 
the heavy guns, and a rate of 5 shots in two minutes for a 19-cm. 
gun in aimed and regulated fire, in ten minutes after opening fire, 
30 shots from the 30.5-cm. and 150 shots from the 19-cm. guns 
will be fired. Allowing 10 per cent of hits with both classes of 
guns, three hits with the 30.5-cm. and 15 hits with the 19-cm. 
guns will be obtained. But if the 30.5-cm. gun actually makes 
10 per cent of hits, no mistake will be made in giving twice that 
percentage to the 19-cm. gun, because, on account of the higher 
rate of fire, the range can be obtained more rapidly, and the time 
up to the next change of distance could be better used; we cam, 
therefore, in our case, take, instead of 15, possibly 30 hits with 
the 19 cm. gun. 

[The assumption that the 19-cm. gun fires five times as fast as 
the 30.5-cm. is entirely untenable,—twice as fast 1s very much 





BAT! 


gearer | 
a percer 
posing, 
be reg ul 
ering, tl 
two.] 

It mu 
mies, bt 
of self- 
differen 
times in 
course, 
expecter 
raising 
obtain < 
pipes, ai 

In tw 
with he 
60 hits ' 
two hit 
60 hits 
effect is 
demoral 
has mot 
graph a 

[The 
one han 
other. 
abled b 
of the s 
large a. 
the nun 
bility to 

With 
for the 
ing onl 
order t 
enemy 


battle y 





it is 


ots, 
fire 
ng ; 
und 
cm. 
ned 
ites 
- of 
irst 
rge 
ide 
om 














BATTLESHIPS, AND ITS INFLUENCE ON NAvAL Tactics. 225 


yearer the truth. Neither is it correct to allow twice as great 
g percentage of hits for the 19-cm. as for the 30.5-cm., even sup- 
posing, as the author does, that the fire of each class of gun can 
be regulated separately. At such ranges as the author is consid- 
ering, the accuracy oj the larger gun must be the greater of the 
two. ] 

It must also be remembered that the ships’ crews are not dum- 
mies, but are made up of men with nerves and a decided instinct 
of self-preservation ; the moral effect will therefore be vastly 
diferent, whether the ship is hit only four times or thirty-three 
times in the first ten minutes of battle. The 19-cm. hits will, of 
course, mean no catastrophe; and no armor penetration must be 
expected from these guns at a range of 6000 m.; therefore, by 
raising the mean point of impact, an endeavor must be made to 
obtain a smashing effect against the control stations, the smoke 
pipes, and the superstructures. 

In twenty minutes of battle, the first ship would make 8 hits 
with her 30.5-cm. guns, the second, 6 hits with her 30.5-cm., and 
fo hits with her 19-cm. guns. It would be hard to decide whether 
two hits more with the heavy guns would be worth more than 
0 hits with the 19 cm. guns. It is certain that, as far as moral 
effect is concerned, the numerous 19-cm. hits would have a very 
demoralizing effect. The ship with an intermediate battery also 
has more chances of damaging the enemy’s control stations, tele- 
graph and telephone apparatus at the very beginning of the fight. 

[The comparison should be between eight 30.5-cm. hits on the 
me hand and six 30.5-cm. and less than twelve 19-cm. hits on the 
other. The fact that exposed positions and apparatus can be dis- 
dled by small projectiles is a better argument for the retention 
of the small R. F. guns on battleships than for the use of guns as 
large as the 19-cm. Jt must also be considered that the greater 
the number of guns the greater the complexity and consequent lia- 
bility to damage of the fire control system. | 

With regard to the maximum battle range of about 6000 yards 
for the 30.5-cm. gun, it will be necessary, even for a ship mount- 
ing only heavy guns, to rather lessen than increase the range, in 
oder to increase the probability of hitting, and to defeat the 
iemy quickly, for the stronger will avoid a long and halting 


tattle with the weaker so as not to give the latter much oppor- 
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tunity for chance hits. At 6000 meters and less, the intermediate 
battery is offered many targets, not to perforate but to destroy, 
which affect the enemy’s fighting capacity. For this required 
quick and complete destruction, the 12-cm. and 15-cm. guns no 
longer serve ; the best for this purpose is the 19-cm. gun ; greater 
calibers fire too slowly. If it be desired to lower the enemy's 
speed by damaging his smoke pipes, as was mentioned in the be- 
ginning when treating of tactical advantages, mounting interme- 
diate batteries on battleships is absolutely essential. The follow- 
ing tables show, for a 19-cm., 45-caliber gun, with a projectile 
weighing 90 kg., 870 m. initial velocity, and a muzzle energy of 
3600 mt., no useful penetration at 6000 m., therefore hardened 
common shell, with their large bursting charge (6.5 kg.) are of 
great service as smashing projectiles. 


Table for a 19-cm., 45 caliber gun. 


Distance Final Velocity Fenstration against 
in Meters in Meters K. Armor in mm, 
4000 558 120 
5000 494 102 
6000 439 86 
7000 390 72 


If, instead of the 19-cm. gun, a 24-cm. gun be used as an aux 
iliary, great disadvantages result. As a heavy gun, the 24-cm, 
in comparison with the 30.5-cm. gun, is far too weak; as an in- 
termediate gun, it is too unwieldy and fires much too slowly, with 
the result that getting the range is as tedious as with the 30.5-cm. 
gun. 

[The author's ideas as to relative rapidity of fire are whelly 
at variance with the results of recent experience. | 

Table for a 24-cm., 45-caliber gun with a projectile weighing 

215 kg., 800 m. initial velocity and 7000 mt. muzzle energy. 


Distance Final Velocity * enetration against 
in Meters in Meters . C. Armor in mm. 
4000 583 167 
5000 531 150 
6000 494 132 


As the table shows, the 24-cm. gun can be used at the close 
distance of 4000 m., but can no longer be used against a modern 
armor belt at a battle range of 5500 to 6000 m.; but, at the very 
best, against casemate armor. Now then, the question arises, 
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whether it would be well to introduce, to solve special pr \blems 
of this kind, a special heavy gun, which does not fire much more 
rapidly than the 30.5 cm. gun. 

In order to obtain the greatest possible number of hits with the 
10.5 cm. gun against the enemy’s armored belt, the waterline must 
not be aimed at, because half of the shots, even with the right 
range, will fall short in accordance with the laws of dispersion ; 
tis far better to aim at the middle of the whole target presented. 
There will be as many hits above as below the mean point of 
impact ; that is, the hits with the 30.5 cm. guns will fall, on ac- 
count of the dispersion, not only on the armor belt, but also on 
the casemate armor. [bearing this in mind, the 24-cm. gun can 
he abolished for the destruction of casemate armor; and, in its 
glace, the 19 cm. gun, which is much more handy, and fires more 
rapidly, can be brought into use as a smashing gun. 

The conclusion to the discussion of the effect of guns of differ- 
ent calibers at the most favorable ranges is that the most favor- 
able future battle range—with the condition that the introduction 
fheavier guns will also bring about heavier armor—will always 
be within the limits of good spotting, and favorable penetration, 
but outside the torpedo range; therefore it will be from 4000 to 
foo meters. Fighting at close range, by which is meant about 
00 meters, in order to avoid being hit by torpedoes, will also 
assure more speedy success to the side which has the more power- 
ul battery. The battle of Tsushima offers the most recent and 
the best example of this. Although the English armored cruiser 
iivisions, during the last fleet maneuvers, fought a battle lasting 
two hours at very large ranges, the mistake in this fight was that 
the firing, for this very reason, was wild; there is no proof here 
ithe necessity of great battle ranges. 

If the sketches of the batteries (Fig. 19) of the most recent 
types of large battleships be considered, it will be seen that 
England, Germany, and North America excel in heavy guns. The 
uatery of the French Danton will be seen to have been unfortu- 
mie, according to the above-developed ideas, in the choice of the 
4m. gun for the intermediate battery. The abundant use of 
the 20 cm. gun on the proposed Russian battleship is very strik- 
mg. It is to be inferred that the Russians have adopted this bat- 
tty as the result of their experience in the battle of Tsushima, 
in which they learned the smashing and demoralizing effect of 
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Dreadnought. 
18,000 tons displacement, 
21 knots speed; 
28 cm. armor belt: 
10 30.5-cm. guns; 
5 torpedo tubes; 
ram (error). 


Ersatz Sachsen. 


19,000 tons displacement. 
19.5 knots speed. 

? armor belt; 
14 28-cm. guns; 


6 torpedo tubes; ram. 


South Carolina, 
16,000 tons displacement. 
20 knots speed; 
30 cm. armor belt; 
8 30-cm. guns; 
2 torpedo tubes; ram. 


Danton. 


18,000 tons displacement. 
19 knots speed; 
25 cm. armor belt; 
30.5-cm. guns; 
24-cm. guns; 
torpedo tubes; ram. 


— 
wh & ¢ 


Russian Type (according to 
Jane). 
16,500 tons displacement. 
19.8 knots speed; 
28 cm. armor belt; 
4 30.5-cm. guns; 
4 25-cm. guns; 
14 20-cm. guns; 
4 torpedo tubes; ram. 
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ihe intermediate battery. The information at hand about the new 


Japan 


the 30.5-cm. gun will not be the only one installed; and it is 


ese 19,000-ton battleships is of no value; it is rumored that 


therefore possible that the Japanese will also adopt a large inter- 
mediate battery for their new ships. 
[The assumed battery of the new Russian ship seems to be 
quite as hypothetical as that of the Japanese ship.| 
2¢ Gr 245, 
Bow 





FIG. 20. 


(Note—The latest information about the Japanese 19,000-ton 
ships, Satsuma and Aki, is that they will carry four 30.5-cm. and 
Welve 25-cm. guns; the large armored cruisers Tsukuba and 
toma have four 30.5-cm. and twelve 15-cm. guns; both types, 
isides, will be armed with 12-cm. guns, and five torpedo tubes 
tach. ) 
lfwe now turn to the question of the batteries of battleships 
iMarmored cruisers, we must, in addition to the many arguments 
Qfavor of the principal gun, consider the armaments of the 
littleships of neighboring states, in order at least to aim at 
‘quality, 
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As a heavy gun, only the 30.5-cm. need be considered at pres- 
ent; for the enormous effect of this gun justifies its widest use. 
The question now arises, whether to install! only heavy guns, or 
an intermediate battery as well. 

Let us compare three ships of the same size, and same thick. 
ness of armor, but with different batteries (Fig. 20). The total 
weight of the battery is the same in each case. It is easy to see 
the superiority in battery of B over A, also that of C over B 
or A. Type A shows the most unfavorable battery scheme. 

Type C has the following advantages: 

1. The number of heavy guns that can be used on the broadside 
is the same in B and C; with reference to A, the number is also 
the same, as one 30.5-cm. gun is equal to, if not superior to, two 
24-cm. guns. 

2. In place of the heavy useless turret on the unengaged side, 
a considerable intermediate battery can be mounted on C without 
any increase in weight. 

3. There are no high outboard turrets, whereby the ship gains 
in stability. 

4. In a fight between B and C, C cannot only bring into action 
the same number of heavy guns as B, but four 19-cm. guns in addi- 
tion; C, therefore, has a superior battery. 

[lf it is advantageous to exchange the two after broadside 
30.5-cm, guns of B for the pair of 30.5-cm. guns in a turret on 
the middle line as in C, an equal advantage would result from 
putting the two forward broadside guns in another turret on the 
middle line forward. The comparison should therefore be be- 
tween eight 19-cm. guns, four on each broadside, and two 30.5-cm. 
guns in a middle line turret. Thus modified C would have a 
broadside fire greater than that of B by two 30.5-cm. guns.] 

There are no special technical difficulties to be overcome in 
mounting three turrets in the keel line on a correspondingly long 
modern ship. The longitudinal framing suffers just as little as 
by the installation of two turrets in the keel line. With reference 
to the distribution of space below, the narrow ammunition pas- 
sage of the middle turret can be located between the boiler and 
engine rooms, without making the steam piping too long. 

The principal advantage of the three-turret system lies in the 
fact that every heavy gun can be used on the broadside (the chief 
battle direction) ; and it seems advantageous to obtain this to 
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gerifice a little in the distribution of space below. The bow and 
stern fire, which would have no value in the development of battle 
uctics, is, as before, represented by only one heavy turret. With 
reference to the arc of train, it is entirely satisfactory if the mid- 
de turret can be worked within the above discussed limiting 
earings of the forward and after turrets; that is, from 45° for- 
yard to 45° abaft the beam. 

[By raising the level of the two center middle line turrets, bow 
md stern fire may be doubled, as in the South Carolina design, 
without diminishing the broadside fire. | 

Four thousand to six thousand m. was decided upon as the most 
fvorable battle range; the necessity of a close action (about 
yoo m.) was also shown. Both of these conditions justify the 
installation of an intermediate battery. Thus, if, as sketched in 
Fig. 20, the number of heavy guns can be reduced, without any 
loss of heavy broadside fire ; and a numerous intermediate battery 
he brought into action in addition, without increasing the dis- 
placement of the ship, superiority must without question be 
yielded to type C (Fig. 20). 

(No adequate proof of the necessity for close action (about 
sooo m. range) has thus far been given.| 

The control stations, smoke pipes, superstructures, boats, light 
bridge battery, etc., offer the 19-cm. guns a wide usefulness at 
great distances; at 4000 m. they will attack the least protected 
parts of the enemy. Only hardened common shell must be used 
with this gun to produce its maximum destructive effect; for in 
tut way penetration will be more advantageously replaced by 
the smashing effect. 

(It is presumed that by the words translated “ smashing 
tect” the author means the effect of the fragmentation of the 
tell on impact. | 

In an interview, Admiral Rojestvenski stated that his crews 
were totally demoralized by the fire from the Japanese inter- 
mediate guns. Hits in quick succession splintered and destroyed 
terything in their path, innumerable fires broke out, even the 
wat of paint began to burn; and the Russian ships looked more 
lke seas of flame than fighting machines. 

The Japanese are convinced by this that they owed a good 
tare of their victory to the success of the intermediate guns; 
they declare that at short range (3500 m.), there were no misses. 
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It is of interest to mention here that the Japanese 15-cm. guns 
are not trained by a hand wheel, but by a special transmission 
through two pedals—as in a bicycle. The gun pointer sits in g 
spring saddle, with his feet bound to the pedals; one hand ig on 
the elevating wheel, and the other on the firing key; his fore. 
head is pressed against a strong rubber buffer on the telescope; 
it is thus readily seen why these pointers did such splendid work: 
they were not only well drilled, but also bound fast to and formed 
one person with their guns. 

[/n considering the value of intermediate battery guns, the 
character of the probable target is of controlling importance, 
Against a properly armored ship of the design now generally ap- 
proved, having a homogeneous battery of 12” guns in turrets, ine 
termediate battery guns would be quite ineffective. | 

The 47-mm. and 37-mm. rapid fire and machine guns were not 
found efficient as torpedo boat defense guns in the Russo- 
Japanese war; the Russians stated that their effect was too small 
—their projectile was too light. Both the Japanese and the Rus- 
sians consider that the 7-cm. gun will be the smallest that will 
be mounted on ships in the future ; in fact, the new Japanese 400- 
ton destroyers will be armed with six 7.6-cm. (two long and four 
short) rapid fire guns. 

Defense against the enemy’s torpedo boats by means of shrap- 
nel from the intermediate guns is very unsuccessful, because the 
range changes so rapidly that it is almost impossible to accurately 
set the fuse; and, besides, the fragments have even less effect 
than with the 47-mm. gun. The torpedo boat must therefore be 
attacked with effective shell from rapid fire guns. The 7-cm. gun 
with a projectile weighing 5 kg. is the lowest limit; the highest 
is determined by the handiness of gun and projectile. The 15 
cm. and the 12-cm. guns need no longer be considered, because 
their fixed ammunition was too heavy ; and for service and safety 
reasons, they became again separately loaded guns. The proper 
anti-torpedo boat gun, however, requires fixed ammunition, as 
well as semi-automatic breech closure, in order to maintain a rate 
of about 20 shots a minute. The largest caliber which fulfills these 
conditions is the 10.5-cm. gun; with a projectile weighing 18 kg., 
the fixed ammunition would weigh about 25 kg. It is well to re 
member that this weight of fixed ammunition might be too heavy 
for a long continuance of fire; and the gun’s rate of fire might 
easily be decreased on account of the weariness of the loaders. 
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It can be safely said that a shell weighing 10 kg., with an 
initial velocity of 900 m. will suffice for defense against torpedo 
hats for a long time ; it is therefore reasonable to give the pref- 
erence to this particularly handy ammunition. A caliber of 9 cm. 
corresponds to this weight of shell; the fixed ammunition would 
weigh 15 kg. 

[The use of shrapnel, or even possibly canister, from the 
jeavy guns as a defence against attacking torpedo boats, seems 
worth consideration. | 

Destroyers will continue to be built larger and stronger; and 
must, in a short time, merge with the Scout Type; the inter- 
mediate battery (19 cm.) will serve to attack these ships which 
are provided with a protective deck. The 10.5-cm. gun is too 
weak as an intermediate gun; and too heavy for an anti-torpedo 
boat gun; it has the same thankless role as the 24-cm. gun. If 
there are 19-cm. guns aboard, the anti-torpedo boat guns need no 
lnger play an auxiliary part as intermediate guns, and—as al- 
ready explained—the particularly handy g-cm. gun can be in- 
salled as an anti-torpedo boat gun in place of the 10.5-cm. If 
% many 9-cm. guns were mounted as 10.5-cm. were proposed, 
the saving in weight would permit a double allowance of ammuni- 
tion to be carried. The existing data on these two light calibers 
ae given for comparison. 


10.5 cm., 45- 9 em., 45 

Caliber Caliber 

Tea 90 mm 
TN, cae hueaceckeetén 2000 kg. 1600 kg. 
Weight of carriage and shield... .2800kg. 2300 kg. 
Weight of projectile .............. &kg 10 kg. 
Weight of fixed ammunition ...... 25 kg 15 kg. 
Weight of allowance (200 rounds) . 5000 kg. 3000 kg 
Initial velocity Seer Te. goo m. 


Seven-cm., 45-caliber (66 mm.) guns belong on the bridge decks 
and in the tops ; in future, guns of less caliber will not be used. 
Fig. 21 illustrates a type of modern battleship in accordance 
with the ideas herein developed ; both torpedo tubes and ram are 
tained, in order to permit the captain to use these w eapons when 
possible, 

Fig. 22 illustrates an armored cruiser: Fig. 23, a modern de- 
stroyer, 

The use of the armored cruiser both before and during battle 
tas already been explained ; the supplementary type is the large 
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destroyer, which has not only its own special work, but must also 
be used as a scout and for general information service. 

Armored cruisers should have a high speed above all things ; 
their armor protection must be heavy enough to make it possible 
for them to take part in the general engagement. However, their 
batteries should only be of such a character as will permit them 
to act as a support to the battleships taking part in the action. 
As an example, the action of the second Japanese division, under 
the command of Vice-Admiral Kamimura, in the battle of the 
Sea of Japan is given: This division consisted of six armored 
cruisers (Asama class); and did not carry heavy guns; never- 
theless, they were kept in the formation on account of their de- 
fensive strength (178 mm. armor); and supported with great 
effect, by an overwhelming fire from their 20-cm. and 15-cm. 
guns, the fire from the heavy guns of Togo’s battleships. 

The intention has frequently been discussed to locate the prin- 
cipal guns of an armored cruiser aft; and, since the beginning of 
the year, various experiments have been made by England with 
the cruisers Crescent and Royal Arthur of the St. Georg type 
(7700 tons) ; two 15-cm. guns were mounted forward, in place of 
the 23-cm. gun; a 23-cm. gun was mounted aft. At about the 
same time, a 32-cm. gun was mounted aft on the Japanese 
cruiser Matsushima (4300 t.) ; and to replace it, two 12-cm. guns 
were mounted as bow chasers; the arrangement is just the op- 
posite aboard her sister ships the Hashidate and the /tsukushima. 

The difference in the bow and stern guns of the Italian Gari- 
baldi type is worthy of note; these ships carry one 25-cm. gun in 
the forward turret, and two 20-cm. guns in the after one. How- 
ever, only these modest experiments have as yet been made. It 
seems logical to have equal strength forward and aft, as armored 
ttuisers cannot only be chased themselves, but will have to chase 
at least just as often; in a broadside battle, bow and stern guns 
are equally serviceable. 

In conclusion, one short remark will be made about the value 
of small and old armored cruisers. 

Small, as well as armored cruisers of an old type, are generally 
designated as coast defense ships. 

The ideal coast defense is to meet the attacking enemy at sea, 
and ward off his attack, in order to free one’s own coast from all 
the horrors of war. But the small armored coast defense ship 
does not serve for such offensive work against modern sea-going 
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battleships. A battle under one’s own land batteries js hardly 
to be expected, as the enemy would not get so close to the land 
on account of the danger from mines; and can still retain com. 
mand of the sea close by but beyond the range of the batteries, 
Even if a fight should take place near the land, within the range 
of the guns of the coast defense ship, the sea-going battleship 
would win very quickly on account of her superior battery. 
Therefore the small cheap armored ship deserves the name “ coast 
defender” just as little as an old corvette deserves the name 
“cruiser.” Only ships of the same displacement, with the same 
armament, and the same armor as sea-going battleships can be 
considered as coast defense ships. As the coal capacity of the 
coast defense ship need not be as great as that of a sea-going bat- 
tleship, the saving in weight of coal may be used to strengthen 
the under water armor, or to make a treble bottom, in order to 
warrant a successful issue against mines and submarines, which 
now play such an important part in coast warfare. A small 
armored ship, on account of her less protected under water body, 
would be much more likely to fall a victim to submarine weapons 
than a large one. Only on a large battleship (17,000 to 18,000 
tons) is it possible to assign such weights of construction as will 
result in an approximation to the ideal non-sinkable state. 

[The author can hardly mean to advocate the retention of first- 
class battleships in home ports for coast defense.] 

The use of old battleships as blockade ships for the purpose of 
harbor defense also seems doubtful. Generally moored head and 
stern, a blockade ship would be apt to fall a victim to the enemy’s 
torpedo boats and submarines at the very beginning of the war. 
It is also doubtful if such ships could withstand many shots from 
modern guns, on account of insufficient armor. 

If, for various reasons, the guns of the harbor defense ship 
could not be spared, it would seem to be much more advantageous 
to land them, and mount them ashore behind earth works ; in this 
way, the additional advantage is obtained that all the guns can be 
brought into action, while, on board, that part of the battery (in 
casemate ships, one-half) on the unengaged side could not be 
used. Besides, by giving up the use of easily destroyed harbor 
defense ships, the enemy is deprived of a chance of a cheap partial 
victory, leaving out of consideration the fact that such vessels 
can only have a demoralizing effect on their own crews. 


E. v. Rz. 
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FLEET TELEPHONY. 
By CoMMANDER Brapcey A. Fiske, U.S. Navy. 


In 1895 I went, unofficially, on board one of our new battleships, 
at anchor off Staten Island. I got into conversation with the 
captain on the quarter deck, and after awhile the conversation 
tumed to the subject of fogs. Something betrayed me into the 
indiscretion of suggesting the scheme I am about to describe. I 
had had the idea in my head for a long time, but had not dared 
to mention it. 

The captain did not understand my plan for a few moments ; 
but when he did, he raised both hands above his head and dis- 
appeared down the cabin hatch. 

The scheme I suggested was that, when an admiral saw a fog 
coming up, he should make a signal, in obedience to which the 
ships should form exact column; and each ship should pay out 
over the stern an insulated wire supported by a buoy, which buoy 
should be picked up by the ship astern, and the wire connected to 
the end of a permanent wire which should run the length of that 
ship to the inboard end of the wire which that ship paid out 
astern. This permanent wire was to be part of a circuit, includ- 
ig a separate battery for each ship, and two sets of telephones, 
oe set placed in the chart house, and the other in the cabin. In 
oder to prevent the breaking of the wires between the ships, 
I suggested that the wire paid out astern should be about 800 
yards long, and that the spare wire at the end should be put 
around a reel on the bow of the ship astern, which should auto- 
matically reel in the wire, or pay it out, like a small towing engine. 
Ipointed out that this wire could have marks on it; and that by 
toting these, and the direction in which the wire tended, one could 
tell the distance and direction of the ship ahead in the thickest 
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fog with extreme accuracy. I also pointed out that, even if wire 
broke between any two ships, the ships on each side of the break 
could still talk together; and that the ship astern of which the 
wire broke could pay out another wire in a few minutes. 

Since that time I have suggested the scheme occasionally, but 
have never got anybody to endorse it, until now. But I have just 
received a letter from Commander Oliver, suggesting the plan 
himself, saying that he proposed it to Admiral Manney in 1903, 
and asking me if I could not see my way to testing it. As | 
cannot, it occurs to me that a suggestion in the Naval Institute 
may reach somebody who can. 

Last summer, when in command of the Minneapolis off Vir. 
ginia Beach, I tried the plan in a crude way between the Minne- 
apolis and a steam launch. The plan worked very well for about 
five minutes, during which time the Minneapolis and the steamer 
were going about five knots, the steamer about 300 yards astern. 
There being no reel available for the wire, a man sat in the bow 
of the steamer, and held the wire in his hand, having about 10 
fathoms slack in the steamer, and paying out or hauling in the 
wire, in such a way as to keep a short slack bight under the bow 
of the steamer. Of course, the friction of the wire in the water 
kept it taut in the water; and the man in the steamer simply held 
up the slack wire running from his hand directly down to the 
water, so that there was no strain on the wire, except that due 
to friction in pulling it through the water. But the wire was a 
condemned length of portable wire, about No. 16, and it had been 
broken in several places and spliced; therefore, it was not at all 
suitable for the experiment, and it soon broke. 

Last September in New Haven, just before going to the Oyster 
3ay Review, I described this experiment to Commander Colwell 
of the Denver, and asked him if he would not try it between the 
Minneapolis and the Denver after the Review was over. He con 
sented ; and after the 6th division was broken up by signal, the 
Denver came up astern of the Minneapolis and received an elec- 
trician whom I sent on board with two telephones. We then 
paid out the same spliced wire that had been used off Virginia 
Beach, which I had endeavored to re-enforce by seizing it at fre- 
quent intervals to a piece of signal halyard stuff. This did not 
work at all well; because, after the Denver had picked up the 
buoy, the seizings slipped, and the wire and halyard stuff got into 
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a bad tangle. The Denver got the wire at length, however, and 
we steamed ahead at 400 yards distance ; but no sound could be 
heard through the telephones. The wire had broken again. 

The trouble was clearly the mechanical weakness of the wire ; 
and it occurred to me to see if the halyard stuff would stand the 
strain; arguing that, if it could, an electric wire could, provided 
t were as strong as the halyard stuff. So I steamed ahead at 10 
tnots, the Denver following, and there was no trouble whatever, 
and the piece of halyard stuff at no time had much strain on it. 
At the end of twenty minutes nothing had happened, and the 
experiment was stopped. 

Now, if the Minneapolis and Denver could steam this way for 
twenty minutes, why could they not do it for twenty hours? And 
iftwo ships could do it, why not eight? And if they could steam 
this way, using a piece of signal halyard stuff, why could they 
not do it using a wire? 

I submit this scheme simply as a suggestion. I do not advo- 
cate battleships being fitted with it, at once; and I can see that 
many objections may be made to it, and some difficulties met, in 
reducing it to practice. At the same time, it may be pointed out 
that many things seem impracticable at first sight, especially if 
they are novel, which are not impracticable at all; and which need 
simply a little patient experiment in overcoming “ bugs” in the 
apparatus, and a little patient drill in using that apparatus. 

It is easy—fatally easy sometimes—to condemn a new idea as 
“impracticable,” and toss it aside; but it is harder to formulate 
a definite and logical objection to it. Now, what definite and 
gical objection can be formulated against this plan? Why 
should it not be tried? It can be tried very cheaply and very 
easily, 

If we had any plan now by which ships could steam together 
ina fog safely, we might be very haughty in regard to suggested 
ichemes ; but we have not. No ship knows where any other ship 
is, or what she is doing; and if it becomes necessary to change 
course or speed, or if any ship gets even partially disabled, all 
lands are in peril, principally because of the extreme liability of 
misunderstanding the steam whistle signals, and the long time 
required to get them down the column and back to the flagship 
I is true that wireless telegraphy can be used for making signals 
ina fog; but an important despatch may be coming in just at the 











242 FLEET TELEPHONY, 


time when a change of course is to be made; and furthermore, it 
is an accepted principle that wireless telegraphy should not be 
used for signalling among the vessels of a fleet, when it can be 
avoided, because such a use would not be practicable in war, But 
if the plan herein outlined can be developed, communication 
among the ships will be perfect, much better than by wireless: 
and the admiral can give orders as to changing course or speed 
which cannot be mistaken by his captains, or picked up or inter. 
fered with by the enemy. 

One important feature may be insisted on :—that, even if some 
accident should occur in a fleet in a fog using this plan, and even 
if it should become necessary to let go the connecting wires, no 
harm would result, and the fleet would be just as it is now. 
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ELECTRICAL INSTALLATIONS OF THE UNITED 
STATES NAVY.—Continued.’ 

4 MANUAL OF THE LATEST APPROVED MATERIAL, INCLUD- 
- ING ITS USE, OPERATION, INSPECTION, CARE, AND 

MANAGEMENT, AND METHOD OF INSTALLATION ON 

BOARD SHIP. 
By COMMANDER Burns T. Watiinec, U. S. Navy, and Jutrus 
"Martin, E. E., Master Electrician of the Equipment 

Department, Navy Yard, New York. 
CHAPTER V. 
GENERATING SETS. 


A generating set for the naval service is defined to be the com- 
bination of a compound-wound, direct-current dynamo and its 
gperating engine; the two to be direct-connected and self-con- 
tained on the same bed-plate. Very recently two 200 k. w. sets 
have been purchased in which the prime mover is a turbine. 

The sets are classified by sizes predicated upon the output of 
the dynamo in kilowatts and are further distinguished, in com- 
mercial classification, or in the manufacturer’s standard machines, 
in types, a division that denotes some improving change in con- 
struction from other types; and also by type numbers such as 
type H-1, type H-2, which indicate some change in the method 
df construction of details for the same type: the term “ form” is 
more common than “type” in manufacturers’ lists. 

The sizes, with particulars, for standard navy type generating 
sts, with general particulars, are contained in the following table: 


Size Revolutions Weight Length Width Height 
in per in in in in 
kilowatts. minute pounds. inches. inches. inches. 
2.5 800 560 32 20 30 
5 750 1,300 50 28 40 
8 550 2,500 64 34 50 
16 450 5,600 78 40 60 
2 400 7,300 88 48 68 
32 400 10,000 10! 52 78 
50 400 16,000 110 60 85 
100 350 22,000 125 70 95 


Lommercial types of generating sets are met with in service 
wt are usually installed in naval auxiliaries and colliers only; 


‘To be continued in succeeding numbers of the ProckepIncs and on 
“ompletion to be published in book form. 


q 1603 











244 ELECTRICAL INSTALLATIONS OF THE U. S. Navy. 


they are regarded as special sets and are not included in the 
standards ; they are commonly of 30 k. w., 15 k. w., and 10k, w 
capacities. 


Types of the General Electric Company. 


The form H type designation of this company is applied to the 
design of sets having cross-compound, enclosed engines, and may 
be considered in two varieties: Form H-2, a type in which the 
governor is inside the enclosing frame; form H-1, having the 
governor assembled on the fly-wheel outside of the enclosing 
frame, but which is no longer manufactured. From the manv- 
facturers’ standpoint, however, the form H is divided into form 
H-1, form H-2, and form H-3, the notation being based mainly 
upon difference in pipe flanges and the method of bolting. 

The form H set has been designed in connection with the 
specifications of 1901 and represents the latest developments of 
generating sets. 


Form H-2, 100 k. w. Generating Set. 

The 100 k. w. design of the form H-2 is shown in general 
arrangement in the frontispiece; a cross-Section is shown in 
Fig. 76. 

The set is rated as M. P.-10-100-350, 125 volts; that is, the 
generator is of the multipolar type, has 10 poles (field core and 
coils), has a capacity of 100 kilowatts, is designed to have a 
speed of 350 revolutions, and is designed to generate 125 volts 
at that speed. 

The engine has its cranks 180 degrees apart and has a speed of 
350 revolutions per minute (r. p. m.) at full load with 150 pounds 
normal steam pressure and 25 inches normal vacuum exhaust; it 
will maintain the prescribed number of revolutions on atmospheric 
exhaust without alteration of the tension of the governor spring. 

The range of steam pressure is between the limits of 120 pounds 
and 180 pounds. ‘The engine will carry 33 per cent overload for 
a period of two hours ; this contemplates an increase of governor 
spring tension. Normal steam pressure should be maintained if 
practicable as this gives best results. 

The cylinders are 10 inches (H. P.) and 18 inches (L. P.) m 
diameter, with a stroke of 10 inches. 
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The steam distribution is effected through one cast-iron bal- 
anced piston valve, A, Fig. 76; and one flat, partially balanced 
slide valve, B, fitted with a relief ring to reduce friction. Timed 
by the movement of the valve, A, the steam enters the high-pres- 
sure cylinder chest and valve through the throttle valve, and after 
doing work in the high-pressure cylinder it is exhausted to the 
receiver, C, is then admitted to the low-pressure cylinder, by the 
L. P. valve, B, and is finally exhausted through the passage, D, 
through the exhaust valve to the pipe connecting with the main 
exhaust pipe leading to the condenser. 


The Engine. 


The engine is vertical, inverted, reciprocating, cross-compound, 
condensing and non-condensing, double-acting, variable expan- 
sion, enclosed frame, and direct-connected. 


[Note 9.—A vertical engine does away with any necessity for lubricating 
the interior of the cylinders and valve chests, and thus ensures against 
the entrance of oil from that source to the main boilers by way of the 
condenser ; the lack of a cylinder lubricant may occasion wear, but this is 
provided for by packing rings on the pistons; in any event the renewal of 
a cylinder lining or cylinder itself is a small matter as compared with 
injury to the main boilers, which service experience shows must be pro- 
tected at all practicable hazards 

The enclosed frame (casing) is found to be the best method of preventing 
the throwing about of oil as incurred by the requisite of forced lubrication. 

The engine and dynamo are specified to be direct-connected (now almost 
universal commercially) as a complete bar to driving by belt, whose slipping 
occasions loss of overall efficiency and whose tendencies to throw off from 
the pulley are much enhanced by ship motions and gun shock.] 

The bed-plate (Fig. 76) is an iron casting. The upper sur- 
faces at the level of the center of the shaft are machined to take 
the frame, bearings for the crank shaft, the two flanges of the 
lower part of the field frame, and the outer bearing for the arma- 
ture shaft. Between the outer and center shaft bearings the bed- 
plate is recessed to provide a space for the high-pressure crank, 
the governor operating the high-pressure valve, the oil pump, 
and a collecting chamber for the oil in which the pump is sub- 
merged. Between the inner and center shaft bearings the bed- 
plate is recessed to provide a space for the low-pressure crank; 


this space slants down toward the pump to assist the flow of oil. 
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Around the outside top edge of the bed-plate is a channel, for 
catching any oil or water that may escape from any of the joints 
or openings in the frame. In the front side of the casing are 
covered hand holes (frontispiece) giving access to the oil pump, 
the lower level of the oil chamber, for cleaning, etc. 


[Nore 10.—A combination bed-plate, upon which both engine and dynamo 
are mounted, forms a heavy mass initially for a foundation for both; it 
secures rigidity for the system and better constancy of alignment of the 
shaft. } 


The shaft bearings (Figs. 76 and 88) are three in number, 
and consist of cast-iron shells, split in halves. The seats are 
formed by semicircular recesses machined in the bed-plate; the 
boxes are dovetailed for casting in a babbitt metal lining. The 
form of seat and the corresponding form of box admits of the 











Fic. 77.—Crank shaft, M. P. 10-100-350 set. 


removal of the lower half of the bearing by slightly raising the 
shaft and pressing down on one side of the box; the bearing will 
then come around to the top of the shaft in a position to be lifted 
off for examination or repair. The top halves of the boxes are 
similar to the lower halves and held in place by a cast-iron cap 
which is bolted to the bed-plate. Over the end bearings are hol- 
low, cylindrical, cast-iron covers with flanges for bolting to the 
column. The holes in the centers through which the shaft ex- 
tends, have gutters to catch the oil and prevent its dropping on 
the shaft. 

The crank shaft (Fig. 77) is of one piece of the best forged 
steel with two cranks at 180 degrees, the bearings being at each 
side of, and between the cranks; the outer end is turned slightly 
smaller than the bearing and is keyed to take the fly-wheel ; the 
inner end is flanged outwardly to form the engine half of the 
coupling connecting with the armature; the flange is drilled for 
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the coupling bolts. On the outer face of the coupling flange is 
a boss which matches in a similar recess of the armature flange 
and ensures alignment; across the face of the flange a seat js 
cut for a key which relieves the driving strain on the bolts: the 
outer surface is turned on a bevel to prevent oil from flowing 
over the coupling from the bearing. Holes are provided in the 
bearings and crank pins of the shaft for the flow of oil. Cast- 
iron counter weights are bolted on the cranks to assist in main- 
taining balance; one of these weights acts as a support for the 
adjusting screw of the governor spring. 

The two parts of the coupling are held together by four 14%- 
inch bolts, and are forced apart by two 54-inch set screws when it 
is desired to disconnect the armature. 

The axial key is 1-inch square and is secured to the face of the 
coupling by two 5/16-inch flat-headed screws. 

The shaft has a diameter of 5 inches at the bearings and 4% 
inches at the fly-wheel end. 

The fly-wheel (Fig. 76) is overhung on the shaft at the oppo- 
site end from the armature; it is narrow in width and extends 
radially well to the bottom edge of the bed-plate; the hub is 
split and clamped to the shaft as well as keyed. The hub extends 
inside of the casing of the outer crank-shaft bearing and is coned 
to prevent flowing out of oil. The inside of the rim is flanged 
inwardly on both sides to retain any oil that may be thrown out. 

The enclosing frame (frontispiece) which supports the cylin- 
ders on the bed-plate, is of cast iron and has the general shape of 
a large tapered pipe of rectangular section; it is flanged out- 
wardly at its lower and larger end to attach to the bed-plate, and 
inwardly at its upper end to attach to the cylinder and valve 
casting, thus forming a solid top, excepting for apertures for the 
piston and valve rods; this top also acts as a guard plate. 

Around the sides of the enclosing frame are openings with 
covers affording access to the cranks, cross-heads, and valve rods 
(see frontispiece). On the back are four bosses, two each for 
supporting the cross-head slide bar. 

The stuffing boxes (Figs. 76 and 78) for piston and valve rods 
are long and so designed that no part of the piston or valve rods 
which come in contact with the oil in the enclosing frame shall 


168 











enter 
arour 


on th 
thenc 
of the 
ing fi 
as a \ 


[No 
found 
to asce 
cylinde 
test 1 


- 





100 Kile 
suction ( 
is makin 
for the 

of pistor 
raising 


General 
Rod 
cient fc 
The | 
the Uni 
A set 


lve 
the 


yds 
for 


rds 


all 














ELECTRICAL INSTALLATIONS OF THE U. S. Navy. 249 


enter the cylinder and valve chest, this to prevent the oil, thrown 
around by the forced lubricating system, from being carried up 
on the surface of the rods into the steam spaces and continuing 
thence with the steam over to the boilers. At the point of entry 
of the piston and valve rods through the upper end of the enclos- 
ing frame, a simple form of stuffing box is arranged which acts 
asa wiper. 


{Nore 11.—The precaution of a long stuffing box and a wiper has been 
[} 


found to be insufficient. In an experiment made on a 50 k. w. engine, 


to ascertain the amount of « 


which actually passed into the low pressure 


cylinder in 24 hours, the large amount of five pints was recovered in a 


test oil-separator; this would mean over two gallons per day for each 


























Fic. 78.—Bottom view of stuffing boxes 


10 Kilowatt machine in the ship; the result is undoubtedly due to the 
suction of the vacuum. For the present, to avoid the conditions, experiment 
is making by raising the cylinders about 1014 inches. 8 inches. and 7 inches 
for the 100, 50, and 32 k. w.. respectively, necessitating increased length 
of piston and valve rods, and by improving the efficiency of the wiper; the 
raising is effected by a cast-iron distance piece; the alteration refers to 
General Electric sets 


Rod Packings —Ordinary soft packing of good quality is suffi- 
cent for the valve stem stuffing boxes. 


The piston-rod packings are metallic and of either of two types, 
the United States or the Tripp. 


A set of the United States metallic packing is shown in cross- 
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section in Fig. 79. In the bottom of the stuffing box is placed 
a cast-iron spacing ring or bushing which centralizes the steel 
spiral spring, C ; this keeps a pressure on a cast-iron follower, and 
prevents the rings from following the rod on reversal. The 
follower fits the rod loosely and carries the pressure of the spring 
to the three anti-friction metal packing rings 1, 2, 3, contained in 
the cast-iron vibrating cup A. The bore of the vibrating cup is 
1/64 inch larger than the piston-rod diameter. The composition 
of the anti-friction metal of which the packing rods are made js 
of either of the two formule: 


Be becatine acne ae 84 
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Fic. 79.—United States metallic packing. 


These rings are cut in two, after being machined to shape: 
the “ No. 1” ring usually with a separation of 1/32 inch and the 
“No. 2” and “ No. 3” rings with a separation of % inch to 4 
inch. The joints are staggered in assembling. The lower end 
of the vibrating cup sets on a cast-iron ring, B, forming the ball 
joint ; this joint sets in a curved seat on a cast-iron flanged ring, 
which forms the dividing gland. Between the gland and the 
cylinder heads is a copper gasket for making a steam joint. 


170 














Below 


follow 
in the 
gland 
the le 
the lo 
by the 


The 
of the 
and “ 
against 
The sy 
pressu: 

The 
pressu: 
Fig. & 
the pis 


iced 


teel 
and 
The 
‘ing 
1 in 
D is 
tion 
e is 


pe: 
the 

% 
end 
ball 
ng, 
the 














ELECTRICAL INSTALLATIONS OF THE U. S. Navy. 251 


Below the gland is a similar set consisting of a spacing ring, ring, 
follower, packing rings, vibrating cup, and ball joint, contained 
in the cast-iron recessed gland shown by the light shading; this 
land is secured to the end of the cylinder by stud bolts. Above 
the level of the lower ball ring a 14-inch wast pipe is tapped into 
the lower gland, as shown, draining off any water that may get 


by the upper set. 
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Fic. 80.—Tripp metallic packing 


The principle of the action of this packing is that the pressure 
of the steam acting upon the spring forces the rings “ No. 1” 
and “No. 2,” by the wedging action of their outer surfaces, 
against the coned surfaces of the vibrating cup and the piston rod. 
The spring in the upper set supplies about 10 per cent of the 
pressure. 

The Tripp metallic packing, as usually fitted to the high- 
Pressure piston rods of vertical, compound engines, is shown in 
Fig. 80. The spring case A is a ring of cast iron which clears 
the piston rod, and spaces, in holes on its lower surface, the round 
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steel springs B which hold the sets of packing in position by 
pressure on the cast-iron ring C. The packing rings, D, £ one 
bronze castings and are filled with a special grade of babbitt 
metal; these are in two parts, as shown, the babbitt being indj- 
cated by cross hatching. A pin enters the hole in the end of a flat 
steel spring N, and located at the other end of the spring with 
reference to the part of the packing F, keeping it in contact with 
the piston rod. Another pin in the upper ring at G enters the 
hole H in the lower ring forming the other element of the pair of 
packing rings, and locating the joints on each with reference to 
the staggering necessary to ensure against leakage. Below the 
lower packing ring is a cast-iron “ ball,” J, which engages with 
the cast-iron “ ball ring,’ K, and provides for any vibration or 
faulty alignment of the piston rod; the surface between the two 
packing rings will admit of their sliding on each other for the 
same purpose. A gasket, L, and the gland, M, complete the first 
set of packing. The pressure of the parts of the two packing 
rings against the piston rods is afforded by the steam which enters 
the space around the ring. The lower part of the packing is 
similar to the upper and supplements it by acting in case of its 
failure and also by catching any water that may work through 
the upper. Such water is drained off by a pipe entering the 
space around the lower rings; this pipe is not connected to the 
regular drains as its proper operation requires no back pressure; 
it is led to a save-all. For low-pressure cylinders the upper set 
“of packing is replaced by a single ring like the spring case A, and 
similarly fitted with springs at its lower side which bear against 
the gland M. The packing is put in the lower section to afford 
access at the same level as the high pressure. 

The cylinder and high-pressure valve-chest casting (Tig. 
76) is in one piece and has an extension at its lower end. It is 
flanged outwardly, to combine with the facility of attachment to 
the enclosing frame a space for access to the stuffing boxes of the 
piston and valve rods. The castings are of hard, close-grained 
cast iron, accurately bored: The lower ends are bored smaller 
than the full diameter required for the stuffing boxes ; this neces- 
sitates removing the pistons and the high-pressure valve from the 
top. The cylinder bores are without liners. The seat for the 
high-pressure valve is fitted with a cast-iron bush which is te 
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tained by being pressed into place. The casting is covered thick 
with best quality asbestos and lagged with planished sheet iron. 
The low-pressure valve chest is separate and is bolted to the 


low-pressure C) linder. 

The throttle valve (lig. 81) is of the flanged, globe type; it ts 
a go-degree angle valve, looking upward, and of the Lunken- 
heimer, regrinding type; the diameter is 3/2 inches. It is 
attached to the casting at the fly-wheel end and can be reached 
by pipe from either direction. The valve is fitted with a “%-inch 
by-pass, integral with the body. The valve stem is carried out- 
gde of the valve through the yoke; a bolt and gland stuffing box 


is used. 








Fic. 81.—Throttle valve. 


[Nore 12.—To regrind the valve seat when worn or leaky. If the main 
valve, unbolt the bonnet, take the nut from the end of the stem, and 
temove the hand wheel, after which remove the entire trimming from the 
valve body. The stem can then be unscrewed and drawn from the yoke. 
Prepare some abrasive material, such as a little powdered glass, sand, or 
G@rborundum, mix it with oil, and apply this to the disc. Make the disc 
mgd with the stem by inserting a nail or a piece of wire through the 
trilled hole below the lock-nut. The valve can then be reground by 
fastening the hand wheel to the stem, the extension of the disc being guided 
bya bridge in the body of the valve, which will enable the new seat bearing 
lo be reground in perfect alignment. When the valve is reground wipe 
of all the abrasive material from the seating surface and remove the wire 
pin from the disc. 
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The by-pass is not provided with a grinding-in guide: 


it can be” Teground 
with the same abrasive. 


All other valves on this engine are of the union bonnet construction: i 
is unnecessary to remove the stem from the valve trimming, as the hub of 
the trimming should guide the body and keep the stem in line w 


, =o , ith the seat 
otherwise the regrinding is effected as above.] 


The exhaust valve can be attached to the extreme end of 
either side and be reached by pipe from either direction. Thi 
valve is also of the Lunkenheimer type. 

The heads for the top of the high-pressure cylinder ang 
high-pressure steam chest are combined in one and are finished 
off by a polished, light, iron hood casting. 

The head for the low-pressure cylinder is separate, and is 
also finished off with a polished hood. 

The high-pressure and low-pressure cylinder heads are fast- 
ened to their respective cylinders by twelve 74-inch studs and 
nuts; the flanges of both heads and low-pressure steam chest 
cover are tapped for two 34-inch eye-bolts for lifting off. 

The cover of the low-pressure valve chest is a flat casting 
heavily ribbed at the outside. 

The high-pressure valve (Fig. 76) is of the solid piston type, 
single-ported, variable travel, and balanced by being surrounded 
by steam; it takes steam at the center between the heads. There 
is no adjustment for leakage except by turning down and re- 
placing the valve-chest bush, as the valves are solid. The steam 
lap is 7g inch top and bottom; the exhaust lap, top and bottom, is 
zero. The travel of this valve is controlled by the automatic 
governor, and varies between 334 inches and 15@ inches. The 
cut-off varies between 34 inch and zero, depending on the load. 

The low-pressure valve (Fig. 76) is of the flat, single-ported, 
constant-travel type, balanced by an annular surface on the back 
in which is fitted a ring which is pressed out by springs against 
a bearing surface on the side of the steam chest cover; it takes 
steam at the inside and exhausts at the ends. The steam lap is 
1% inches; the exhaust lap, top and bottom, is zero. The valve 
travel is 334 inches, giving a cut-off of about half stroke. 

The high-pressure piston is shown in Fig. 82. It is a cast 
iron disc containing two rectangular grooves, which receive the 
packing rings of the type as shown in the figure. The piston is 
taper-bored to take the rod, as shown, fitting against a shoulder 
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on the piston rod, and is secured to the rod by a nut on its upper 
side; the outer face of this nut contains radial grooves, one of 
which engages a split pin which prevents the nut from unscrew- 
ing. The low-pressure piston is also of cast iron, the general 
sonstruction being the same as that for the high pressure, except- 
ing that the piston is cored instead of being solid. The piston 
packing, or packing rings, as shown, consist of cast-iron arcs, 
three sections for those used on the high-pressure piston and 
four for those used on the low pressure. The arcs overlap at the 
ends and are made steam tight by brass tongues, one of which is 
fveted to each arc. The packing is held tightly against the 
winder wall by flat springs 34-inch wide and 1/16-inch thick, 
secured to the arcs by machine screws. 
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Fic. 82.—Piston, piston rod, and piston packing 


The piston rods (Fig. 82) are of nickel steel, and are threaded 
a less diameter than the body of the rod at the lower end where 
they screw into the cross-head and are locked by a jam nut. The 
threading into the cross-head affords a convenient means of ad- 
justment of the piston clearance at both ends of the stroke. The 
diameter of both the high and low-pressure rods is 2% inches. 

The cross-head (Fig. 83) is a mild steel forging. The cross- 
head shoe, B, is of composition metal, babbitted, and has a liberal 
wearing surface, that the wear may be reduced. The shoe is 
secured to the cross-head by two I-inch bolts and is held against 
the guide bar by the clamp, C, which is secured to the shoe by 
ix through bolts, the proper distance between the shoe and the 
clamps being adjusted by liners, D. The cross-head is slotted to 
receive the wrist pin bearing, E, which is made of gun metal, and 


teld in place by the cap, F, and two bolts secured by the lock- 
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nuts, G. The upper part of each nut is turned circular and fits in 
a recess in the cap; set screws, H, prevent the nuts from turning 
and set screws, J, prevent the turning of the bolts. : 
taken up by filing the edges of the brasses, and. 


system of oiling which is used in this engine, 


Wear is 
on account of the 
it is important that 

















Fic. 83.—Cross-head 


these edges should always be together. The bearing should be 
so adjusted that, when the brasses are hard together, the wrist 
pin will move freely but without play. Oil reaches the bearing 
from the oil pipe, G (see cut of connecting rod), passing up the 
side of the connecting rod; from this bearing the oil is forced 
further to the guide. 





The connecting rod (Fig. 84) consists of a forged steel body, 
A, forked at its upper end to receive the wrist pin, which 1s 
shrunk into the connecting rod. The lower end of the rod termi- 
nates in a stub, to which the crank-pin box is secured by a steel 
cap, B, and two 1-inch forged steel bolts, C, held by lock nuts, D. 
Split pins pass through the ends of these bolts, preventing the 
lock nuts from coming off. 
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The crank box, or crank-pin bearing (Fig. 84), is a hollow, 
cylindrical, cast-steel shell, E, split in halves. The shell has two 
gnall flanges which fit the c mnecting rod and prevent the shell 
fom moving sideways; it is prevented from turning by through 
bolts which make a guide for it. The inner surface of the shell, 
ghich comes in contact with the shaft is babbitted and wear is 
taken up by removing the fiber liners, F. 

As the oil must be forced from this bearing up to the wrist pin 
and cross-head guide, it is important that the boxes are always 
tight together or there is likelihood of leakage of the oil. 

‘The wrist pin, or cross-head pin (Fig. 84), is of machine 
steel, case-hardened and ground; a small groove is cut at the two 
points where it joins the inside of the fork of the connecting rod. 
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Fic. 85.—H. P. eccentric rod and strap. 


Itis bored at one end for an oil way to the center of its length; 
at this point it meets a through, vertical cross-bore which admits 
the oil to each half box. 

The high-pressure eccentric is an iron casting which is split 
toembrace the shaft ; it swings in an arc whose center is a bearing 
pin of machine steel, cases-hardened and ground and pressed into 
the side of the high-pressure crank. The governor weight is 
ast solid with the high-pressure eccentric. 

The low-pressure eccentric is an iron casting, split to em- 
brace the shaft, and secured to it by two set screws. 

The high-pressure eccentric rod and strap, with forked 
brasses, which are in three pieces, are shown in Fig. 85; the rod 
Sround steel. These brasses are secured to the upper end of 
the eccentric rod, and the lower end of the rod to the top half of 
the strap, by two 34-inch studs. The halves of the strap are 
“parated by liners, for removal for adjustment for wear. 


= 


177 











258 ELECTRICAL INSTALLATIONS OF THE U. S. Navy 


The bearing caps, 4, are each secured by studs and double nuts 
fitting brass and brass, wear being taken up by 
faces. 

The low-pressure eccentric rod and strap are of the same 
general construction as explained for the high-pressure rod and 


filing the cap 


strap with the exception that the brasses are in two pieces instead 
of three. 

The guide for the high-pressure valve stem is of cast iron; it 
is bolted to the engine column, and is fitted with a composition 
metal bushing which is pressed into the guide. 


5 
) ( 
a . 


The valve rods, or valve stems, are of steel, larger in the 
center when in contact with the two stuffing boxes, and reduced 
at each end. 

The upper end of the high-pressure valve rod is screwed into 
the body of the valve and secured by a lock nut; the upper end 
of the low-pressure valve rod passes through the valve and is 
secured by double 7¢-inch nuts on the upper side. These nuts 
should be locked hard together, but the stem should be free to tum 
in the valve, though without any play. The rod is fitted with a 
taper washer which permits the valve to adjust itself on the stem. 

The valve rods are threaded at their lower ends and secured 
by lock nuts. The high-pressure rod is screwed into the small 
cross-head (Fig. 85). The central portion of this cross-head is 
square with cylindrical ends, forming a bearing with the forked 
link, B (Fig. 85), which is bolted to the upper end of the eccen- 
tric rod. The low-pressure rod is screwed into the body of the 
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valve rod slide which has a bearing in the cast-iron guide bolted 
to the engine column. 

The governor is of the Rites dumb-bell type, modified to suit 
the conditions occasioned by the swinging eccentric and the lim- 
ited diameter which is available inside the frame and bed-plate. 
(See notes on generating sets for description of the Rites design.) 
The governor is shown in Fig. 86, and consists of a single 
fy-weight, A, in halves, which are securely bolted together and 
pivoted, at B, to the main bearing pin, which is driven into the 
crank and secured by a set screw as shown in the illustration of 
the crank shaft (Fig. 77). The fly-weight is supplied with a loose 
brass bushing, which provides a double bearing surface. The pin 
and bushing communicate with the inside of the engine and are, 
therefore, always under an oil pressure which minimizes the 
chances of sticking or binding. 

{Nore 13.—This matter of good lubrication is the great advantage of an 
inside governor, out-weighing by assurance of good working the con- 
yenience of being more accessible when outside of the casing. ] 


The operation of the governor is as follows: 
The eccentric rod and strap (Fig. 85) which transmit motion 


) the high-pressure valve, are connected to 


from the governor t 
the eccentric, C, which forms a part of the fly-weight casting. 
It is evident that the length of the valve stroke (travel of the 
valve) depends upon the distance of the center of the eccentric, 
(, from the center of the shaft, D. The amount of steam which 
will be admitted to the cylinder by the valve will, then, vary 
directly as the distance between the centers for C and D; that is, 
the less the distance between those centers, the less the amount 
of the valve travel and the less the amount of steam admitted, 
and vice versa. 

Suppose now that the dynamo is suddenly relieved of some 
large amount of current supply, thus relieving the engine of an 
important amount of its load, the engine would immediately tend 
fo speed up under the existing head of steam; this speeding up 
would cause the fly-weight, 4, to be immediately thrown out by 
centrifugal force from the shaft, thus decreasing the distance 
between the centers of C and D, the length of travel of the valve 
would be thereby decreased, less steam would be admitted to the 
cylinder, and, the head of steam being decreased, the engine must 

18 


179 











260 ELECTRICAL INSTALLATIONS OF THE U. S. Navy. 


slow down; that is, the tendency of the engine to speed up has 
been counteracted. It should be especially noted that, the gTeater 
the tendency to speed up, the more the distance between the 
centers between C and D will be decreased until this distance js 
reduced to its practicable minimum (not quite coincidence, how- 
ever) when the valve will practically close the ports and admit 
almost no steam at all. This action, therefore, protects the engine 
against dangerous racing. 

The outward swing of the weight under centrifugal force js 
controlled by the heavy coil spring, E, which is attached to q 
bracket cast with the crank-shaft counterbalance ; this provides a 
method of regulating the speed to that for which the engine 
(actually the dynamo) is designed to run. By increasing the 
tension of the spring the tendency of the outward swing of the 
weight is resisted, the travel of the valve is less readily decreased, 
and the effect is to increase the speed; from similar reasoning a 
decrease of the tension of the spring will lower the speed; the 
same effect will be produced by moving the spring in the slot pro- 
vided for it in the weight—moving the spring away from the 
fulcrum increases the speed, and moving towards the center pro- 
duces the opposite effect. 

[Note 14.—Although unstable regulation of speed is due principally to 
too close an adjustment of speed, and may be remedied by moving the 
spring attachment away from the fulcrum, the process requires skill and 
care; it is the experience of those handling the Rites design of governor 
that, where the regulation remains unstable after careful adjustments by 
the spring, it is a difficult matter to obtain the exact point of relation 
between spring and fulcrum adjustment when their effects are combined; 
that is, fulcrum adjustment requires long practice. It is common practice 
for engine builders, lessees under the Rites patent, to submit the question 
of a design for a governor of the particular size and type to the experts 
of the Rites corporation and obtain all details of construction and adjust- 
ments from them; this does not necessarily assure the success of the gov- 
ernor without assistance of experts. Fulcrum alterations should not be 
permitted aboard ship. | 


Relief valves are attached to each end of each cylinder and in 
connection with the drains (Fig. 87). The valve is held to its 
seat by a spring adjustment made through the set screw at the 
top, which is tapped through the head and fastened by a jam nut; 
the set screw bears down upon a spring head (see also drainage 
system below). 
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The drainage system is shown in Fig. 87, in which the con- 

sections, the 1-inch relief valve, swinging check valves, and three- 
’ . 

dicator cock are for the high-pressure cylinder (see also 


way in , a ’ 
The 1'4-inch relief valves for the low-pressure 


frontispiece ) . 
wlinder are of the same general construction. 





Fic. 87.—Drainage arrangement. 


Indicator Motion.— When a card from the engine is desired, 
asmall cover (see frontispiece) must be removed from the front 
ti the engine column, exposing a slot over which a bracket 
witaining a bearing pin for the levers is attached. Each cylin- 
tt has its individual indicator motion consisting of a stud for 
itving the motion and which is screwed into the wrist pin of the 
mmnecting rod, this connects through a link to a lever pivoted to 
the bracket covering the slot in the column. The motion for 
ie indicator barrel is taken from the card pin on this lever. 

The Forced Lubrication System.—The lubricant is carried 
inder pressure to the various part of the engine by the mechan- 


1&1 











202 Ph LeCTRICAL INSTALLATIO 7) ie S. Navy 


ism shown in big, SS the bed-plate of the engine form 
SN 5 an 
oul reservoll (big O) to whicl ! ittaeh 
wt da small plung 
ger 
pump, driven by an eccentric on th hatt, and recetving oil fp 
gy om 


the reservoir in the bed plate through a strainer (Fio 76). TI 
"he 4 ie 


oil is toreed by thi pump to grooves in the main bearings ( Fig 
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Fic. 88 Forced lubrication tem 


Che passages in the cross-heads (Fig. 83) permit forcing the 
oil from the wrist pins to the guides, as shown 

\ pressure gauge is attached to the system to indicate the oll 
pressure delivered by the pumps he best working pressure is 
from 10 to 20 pounds and is made adjustable by the relief valve 
(Fig. 88) which is provided with an adjusting set screw at the 
back of the engine where the valve projects through the engine 


casing. 
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The Generator. 


he General Electric Company's manu- 
t the slotted core, barrel-wound type, 
armature is usually series-wound; 

or parallel) wound. The 100 


the 50 k. w. of the form H design, 


the tandem-compound set, six poles ; 


las four poles and four inter-poles. 
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are wound round the armature core ring (Gramme ring winding) —~are: 
first, superior induction, the slotted core designs developing in the teeth 
about 116,000 lines of force per square inch and 92.000 in the magnet core 
as compared with 80,000 to 85,000 in the best designs for the Gramme ring: 
second, better mechanical construction, inasmuch as the armature cine 
are sunk in the slots and wedged in by the top-sticks, the whole being 
held firmly by the binding wires; the conductors on the periphery of the 
armature are thus removed from danger of mechanical injury, a menace 
in the smooth-body assembly, if the shaft be out of line by bringing the 
periphery of the armature too near the pole pieces, the periphery of 3 
slotted-core armature is the metallic edge of its core discs, the conductors 
being farther protected by the top-sticks; third, the gap space, or radial 
distance from the pole piece to the conductors can be lessened, thys 
decreasing resistance in the magnetic circuit and strengthening the magnetic 
flux, and at the same time the net radial distance from the periphery to 
the pole pieces is increased, giving better mechanical clearance: fourth 
the conductors are protected from the injury of the heavy torque in case 
of short-circuiting of the armature winding 

The selection as to series winding or multiple winding in an armature 
for ship use is mainly a question of reaction, that is, output. In the larger 
sizes of these direct-current generators the multiple winding is practically 
a necessity for the reason that there are no features in the two-circuit 
(series) windings which tend to subdivide the current equally between the 
different brushes of the same sign. Consequently, if there is any difference 
in contact resistance between the different sets of brushes, or if the 
brushes are not set with the proper lead with respect to each other, there 
will be an unequal division of the current and excessive heating of the 
windings. For example, suppose two conductors to be paralleled, each 
having a resistance of one ohm and each carrying a current of 100 amperes, 
the heating effect in each will be 10,000 watts, or, for both, 20,000 watts 
(2007 * %), but if from unequal contact, one carries 120 amperes and the 
other 80, the heating will be 14,400 + 6,400 = 20,800 watts; hence the effect 
of unequal division of the current in the two paths increases the total 
heating effect and materially increases the heating of that path which 
carries the excess current. When there are as many sets of brushes 
as poles, the magnetic density at each pole must be the same, other 
wise the position of the different sets of brushes must be shifted with 
respect to each other to correspond to the different intensities. In practice 
it is found difficult to prevent.the shifting of the current from one set of 
brushes to another; the possible excess of current at any one set of brushes 
increases with the number of sets, likewise the possibility of excessive 
sparking, and for this reason the statement has been sometimes made 
that the disadvantages of the two-circuit windings increase with the number 
of poles. In the case of multiple windings, the drop in any circuit, as well 
as the armature reaction in the field in which the current is generated, 
tends to prevent the excessive flow of current from the corresponding sé 
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pal advantage of the multiple-drum winding over 


relatively lower voltage per bar, which becomes 


urrent generators; as a comparison consider 


550 volts, details 


generating 


Multiple-drum Series-drum. 


~ 
272 204 
per ae 0 2 
tator bars S16 204 

iw ces ces 5.0 22.5 
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design of 


number of commutator bars to 204, the 
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bipolar 


e poles, is minimized, a consideration in ship use 


le current is divided up into a convenient number 
permitting large outputs. (It is convenient 
multipolar construction as so many machines 
that 1s, an 8-pole machine would be regarded 
parallel; this convenient method is not, 
liation of heat from the armature, commutator 
ed, permitting the material to be worked to 
ts are shorter, requiring less weight of copper 

| 
f poles a generator is to have, a simple, rough 
large macl s or especial cases, is to allow a 
res per set of brushes, or per pole; this deter- 
les as being the quotient of the total full load 
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poles, neglecting the requirement for 33 per 


100 k. w., 8 poles; 50 k. w., 4 


} poles arbitrarily, in order to be multipolar, with 
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ice to the weight The 100 k. w. machines now 
rst made were designed for 10 poles The 50 
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n commercial rating of a heat rise of 40° C. 


600 amperes are required at 125 volts; 


fied in this case also.] 
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The generator develops 800 amperes at 125 


volts normal 
rating, but is capable of carrying 1067 amperes 


at that voltage for 
two hours. It is shown in cross-section in Fig. 89 and is Sepa- 
rable in description into two distinct parts: 


The field assembly 









































Fic. 89.—Cross-section 100 k. w. generator. 


(including the frame, poles, or field magnets and carrier, of 
rocker) and the armature; these two parts are also the two elec- 
trical divisions as the frame is a part of the magnetic system of 
the field cores. 
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The Field Assembly. 


The frame (frontispiece) is circular and is a two-piece cast- 
ing. It is éxtended down on each side to form feet cast in one 
with the lower half of the frame; the two halves of the frame 
sre connected together by two bolts on each side which are not 
visible, being entered through pockets in the bracketing of the 
feet: this pocket is covered by a sheet-metal cap. The base of 
the feet are planed to rest on a liner on the planed surface of the 
bed-plate, and to this the feet are secured by two bolts through 


lf is similar to the lower with 


liner and bed-plate ; the upper ha 
feet omitted. 

The carrier (frontispiece) is a circular casting with lightening 
holes, which fits into a guide recess on the commutator side of 
the frame and is prevented from moving out of the recess by the 


qlindrical end of 3¢-inch filister head cap screws, which engage 


(ce TO 1 1 ts me 


Y | , 
—— A B 
Fic. o Connecting lug and wire connector. 


inagroove in the frame; on the upper inner side a toothed seg- 
ment is fitted, which engages the pinion of a shaft extending 
through the frame ; this shaft is operated by a hand wheel to vary 
the lead of the brushes on the commutator within required limits. 
The two collector arcs for opposite polarity are rigidly secured to 
he carrier as are also the 10 studs for the 10 sets of brushholders. 
The brush leads for the total armature current are connected to 
the collector arcs and are led loose to two hard rubber blocks or 
wards, secured over and near the top of the frame (Fig. 91). 
One block carries the connections for the positive brush and line 
ads and the leads to the rheostat ; the other carries the negative 
irush and line leads and the lead for the equalizer; it has also a 
tmnection for the return from the rheostat, if desired to connect 
wert shunt ; on board ship, however, the negative from the rheo- 
Sat is connected at the switchboard, or by long shunt. 

All the leads connecting to the boards and collector arcs have 
their ends soldered into a connecting lug (A, Fig. 90), which can 
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be securely bolted by copper bolts; this assures good electrical 
contact in each case. 

The generator name plate is usually placed on the frame; the 
armature number is on the end of the shaft. 

The poles, a section of one of which is shown in Fig. 89, con- 
sist of a core, a series-winding, and a shunt-winding. The whole 
assembly is secured to the frame by a single bolt, which is tapped 
into the center of the core, thus permitting the backing out of 
the bolt, and removal of a complete pole assembly without re. 
moving the armature. 

The core is a cylinder of soft cast steel, turned to fit against 
the interior surface of the bored frame; and, at the armature end, 
concentrically with the radial distance from the center line of the 
armature shaft. The pole pieces, or shoes, are cast solid with 
the cores. 

The field windings, series and shunt, are separately wound 
on spools; the spools are slipped on over the cores before the 
cores are placed and are held in place by the projecting shoes; 
the shunt winding spool goes on first, next to the frame. In each 
spool an annular space is left in the center of the winding (Fig. 
89) for ventilation. 

The Series Coil.—The series winding consists of 6% turns per 
coil of strip copper 234 inches by .075 inch, arranged five in 
multiple. The weight per coil is approximately 58 pounds; the 
cold resistance is .000118 ohm. 

The coil is wound on a form. Before beginning the winding 
.14 inch of pressed board is placed around the form to allow for 
wrapping space. The “I” (“inside”) series lead is first sold- 
ered on and insulated with a wrapping of five thicknesses (turns) 
of varnished cambric, each turn being coated with shellac to hold 
the turns together; beneath the “I” lead are placed two thick- 
nesses of varnished cambric to prevent the rivet heads from 
working through the insulation on the bottom of the coil. The 
winding is then begun, a piece of .03-inch leatheroid being placed 
between the “I” lead connection and the first turn of the copper. 
The first two turns of copper are insulated with one thickness of 
.0o8 muslin of sufficient width to lap over the top of the form; 
the coil is then clamped, removed from the form, and insulated 
by wrapping around it two layers of varnished cambric, lapped 
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one-half. A piece of 8-ounce duck is next sewed on under the 
“1” Jead, of sufficient length to extend to the top of the second 
turn of copper, under which the coil is wrapped with one thick- 
ness of I-inch stay-binding, lapped one-half. The coil is then 
replaced on the form and wound with two turns of bare copper ; 
between these turns are placed the space blocks to form the annu- 
lar ventilating space, and of such thickness as will round out the 
coil. The winding is then resumed, the .oo8-inch muslin insula- 
tion being placed between the turns. Before cutting the copper 
used in the winding, the “O” (“ outside”) lead is riveted and 
soldered on, and is insulated in the same manner as the “I” 
lead. After this, there are placed under the last turn six lots, 
four cords each, of No. 7 boot thread, equally spaced, and extend- 
ing about 12 inches beyond each side of the copper. 

Four of the copper strips are then cut off, the remaining strip 
is neatly covered with No. 2 cotton drill and is wound completely 
around the coil when it is riveted to the coil beneath it and cut 
off; the coil is then removed from the form. Veneer collars are 
fitted to the coil arid holes are drilled through them at the points 
at which the six lots of cord are located. The collars are then 
tied tightly to the coil by the cord, after which a lacing of cord, 
consisting of three turns, is placed around each arm in the venti- 
lating space and is tied and cut off. The coil is dipped in air- 
drying japan before being assembled on the field core. 

The Shunt Coil.—The shunt winding consists of 585 turns of 
No. 10 B. & S. G. single-cotton-covered wire. The weight per 
col is approximately 72 pounds; the cold resistance is .78 ohm. 

The coil is wound on a form. On the form are placed two 
thicknesses of No. 2 cotton drill of such width as to cover the 
body of the form and extend 3% inches up each side. The por- 
tion extending up the side of the form is cut into small tongues 
of approximately 34-inch width; the tongues of the two layers 
are staggered. ‘To the drill is added on thickness of varnished 
cambric and one thickness of oiled asbestos. Four layers of wire 
are then wound on the form and the tongues of the upper layer of 
the cotton drill are turned down over the winding. The winding 
is then continued until the ventilating space is reached, when the 
longues of the first thickness of cotton drill are turned down and 
the winding is completed to within two layers of the top of the 
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coil. At this point, Pieces of cord are placed on the coil as [No 
described for the series coil, after which the Winding is com. in the 
pleted ; the terminals are then soldered on and the coil removed of the 
from the form. The coil is dipped in air-drying japan before the sh 
. ~ F l 
being assembled on the field core. - , 
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| NoTE 17—The action yf the series shunt is more readily explained 


in the effect of the field winding as a whole on the terminal voltage 
of the generator’s armature In (Fig. 92), since the armature, due to 
the shunt winding, will generate its full voltage, at rated speed, before 
any current circulates in the line, all curves will start at A. Were the 
armature to continue to operate under its shunt conditions alone, the 
terminal voltage w 
AC. The straight line AB would be the theoretical condition 


p as the current increased producing a curve 
similar to 
for constant potential, but in view of the fact that even compound machines 
tend to somewhat decreas: in potential as the load increases, the curve 


AD is what is practically desired lo obtain the curve AD, by the 
increments ab, cd, is the office of the series field and these increments 
will increase in value, from the point A to the designed limit of load, pro 
portionately to the increas of current. The combination of shunt and 
series field thus keeps the voltage constant and causes the generator to be 


self-regulating 


‘ 
a 
— | B 
é ~ 
d@ > ~ 
~c 
Fic. 92.—Diagram of characteristic of a compound-wound dynamo. 
lt is not practicable to mechanically adiust the exact resistances of the 


shunt and series windings to the nicety essential to the case, and two 
methods of field regulations are adopted: the first is, the introduction of 
a practically constant resistance shunted across the series field, which will 
steady the voltage under normal heated conditions of the armature and 
feld windings at any load: the second is, from considerations of economy 
nd efficiency, to red the field current by inserting a rheostat in series 
with the-field winding which will cut down the voltage at the field terminals 
to the voltage required, and to so design the rheostat that a part of its 


resistance may be adjustable and thus afford a means of compensating for 


‘ 1 " 
} 


regularities of sp temperature, ectc., when t 
Operation 


Tt generator 15 in 


The series shunt is therefore intended to b ixed nonadjustable resist- 


ance shunted across the series winding which will assure that those incre- 


ments of voltage which are added by the series field to the voltage produced 


i G84 will keen the terminal voltase within the permissible 
‘aration at any stage of load. The shunt rheostat affords in its adjustable 
Msistance all necessary means of keeping the terminal voltage to its rated 


value under operating conditions. ] 
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The Armature. 


The principal parts of the armature are the shaft, the spider, 
the armature core, the commutator, the armature winding, and 
the brush assembly, including the connector ares attached to 
the carrier. 

The armature shaft (lig. 89, 4) is of steel and turned down 
its whole length except at the engine end where the flange for the 
coupling is forged in one with the shaft; the flange is slotted to 
take the radial driving key. The shaft is turned % inch larger, 
D (to 5% inches), next the coupling, which affords a shoulder 
for the spider, F. The center portion of the shaft is of the same 
diameter as the crank shaft, 5 inches; this portion takes the 
spider and is fitted, C, with a key-way for a driving feather ; the 
right-hand end, D, is 41% inches in diameter, and is for the bear- 
ing of the self-oiling sleeve, or ring-oiler bearing. Intermediate 
between the bearing and the spider is an enlarged taper-turned 
portion, E, designed to prevent oil from flowing toward the 
armature from the bearing surface of the ring oiler. 

The spider, /, is of cast iron with three bearing surfaces on 
the shaft. The hub of the spider is elongated at G to take the 
commutator ; this device also reduces the possibility of any flexure 
of the connections between the windings and the commutator. 
From the hub of the spider six legs, /7, extend to the inner sur- 
face of the armature core; in one of these legs is placed a key- 
way for a feather (not shown), which drives the core disc posi- 
tively. The legs are joined together by two cast-iron rings, K, 
which extend up to the line of the slots and are flanged outwardly 
at the top to support the extension of the windings which project 
beyond the slots, and inwardly at the bottom to secure under the 
T-shaped section top of the spider leg. These rings, K, are 
drawn together by bolts against space blocks bearing on the arma- 
ture core discs, and thus draw the core discs together. The 
ring, K, on the back of the armature is provided with an annular 
recess, P, to retain any oil that may crawl along the shaft from 
the engine bearing. 

The armature core, of a total length of 47¢ inches, is made up 
of two sections, or discs, T, which are separated from each 
other and from the rings, K, by space blocks, the interior spaces 
thus formed affording a system of three ventilation ducts through 
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the core ; these space blocks, are metal castings, consisting of a 
ring on which are placed radial arms carrying the actual blocks 
and fitted over the keys on the spider leg; the space blocks are 
held in place by the pressure of the spider heads. 

The core discs, or sections, two in number, as shown, are made 
up of the thin discs which are stamped out of pure wrought-iron 
sheet and laminated to form the sections, the lamination afford- 
ing means of breaking up Foucault or eddy currents which would 
tend to heat the core; the laminations are about .025 inch thick, 
and are japanned on both sides; each core section is 214 inches 
thick. The slots for the armature winding and key-way for the 
sider leg are stamped into the discs and when the sections are 
pressed into form the key-ways and slots are trued up by filing; 
the inner and outer lamination of each section has teeth for 
securing to the space block, but the discs are not bolted together, 
being held in shape by the pressure of the space-block rings and 
bored next to the spider for the through bolts from the rings, K. 

The commutator is mounted on the extension of the hub of the 
gider and is driven by a key. The shell, V, is provided with 
ams which admit air through the commutator, thus cooling it and 
aso assisting in keeping up a current of air through the interior 
of the armature. The inner end of the commutator shell, Q, 
toward the armature core is flanged off, and two of the surfaces 
are finished at suitable angles to support the back of the commu- 
lator bars. The front end is fitted with a similar ring which 
damps the commutator bars together and is drawn in by bolts, 
Z. The commutator bar is shown in longitudinal section at S; 
itis made of hard-drawn copper and is insulated from the shell 
by mica. The back of the upper surface of the commutator bar 
8 milled to receive the ends of the leads or connectors for the 
windings, 14. The commutator is 30 inches in diameter and 1034 
mehes long, giving good radiating surface for the heat of friction 
and resistance losses due to the use of carbon brushes. 

There are 350 commutator bars, or two bars per slot. 

The armature winding is of the multiple-drum type and con- 


asts of 1400 conductors of bar ci pper .07 


inch by .075 inch. 
There are eight conductors per slot insulated from each other, 
and before being placed in the slots, on the lap-wound principle, 
they are formed together, the method being known as the Eicke- 
meyer winding. 


193 











274 ELECTRICAL INSTALLATIONS OF THE U. S. Navy 


[Note 18.—Generally speaking, bar windings in an armature are pre. 
ferable to wire windings as they permit of lowe1 heating guarantees and 
higher efficiencies due to the fact that more copper can be placed in a 
given slot; a wire winding would have a number of air spaces between the 
wires, whereas with a bar winding these air spaces would be reduced to 
a minimum and filled with insulation only. Bar windings are not prac. 
ticable with small generators for mechanical reasons: for example, a 19 
k. w., 500-volt machine would have approximately 20 conductors per slot 
requiring 10 clips per slot, and their connection would be mechanically 
impossible. The limitations of the employment of the bar or wire for 
armature windings is the size of the conductor and the number of con- 
ductors per slot; if the cross-section of a conductor exceeds that of a No.4 
B. & S. G. wire, and the number of conductors per slot are 8 or less, a bar 
winding is preferable. 
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Fic. 93.—Flange insulation 


The Eickemeyer type of winding consists essentially of a series of 
insulated coils exactly alike, with the portions on the end of the armature 
core so formed that, where two adjacent coils cross each other, there will 
be a space intervening between the underlying portion of one coil and 
the overlying portion of the other. It has several advantages: there is 
absolute uniformity in the winding construction, as the formed coils ate 
alike; the coils are firmly secured and not so likely to abrade the insulation 
as in other forms of drum-winding which are more or less loose; the coils 
are readily removable and interchangeable, hence repairs are easily made; 
there is more uniformity in resistance in the several circuits; there s 
economy of space; and more perfect insulation is practicable. In the 
Eickemeyer method the windings are laid on, or wedged into, the periphery 
(into the slots), and are clamped in place by bands screwed to the back 
and front of the armature, or merely held in the slots by the clips and 
connectors, making a decided improvement over the usual drum-winding; 
as compared with the Gramme ring-winding, not drum-wound, only those 
conductors are used which are represented by the peripheral part of that 


type of winding and cross-magnetization is lessened.] 


194 








Wher 


mutator 
the two 
soldered 
The « 
sions: t 
flanges 
insulati 
The n 
the end 


allowed 
width of 
009-inck 
thick, at 
sufficient 
pasted, 
brought 
pressed 
bottom o 

The it 
of 005-1 
into the 


19 





pre- 
and 
ina 
1 the 
dd to 
Drac- 
a 10 
slot, 
cally 
> for 
con- 
No. 4 
a bar 


on 


ature 
will 
and 
re is 
3 are 
ation 
coils 
rade; 
re is 
| the 
yhery 
back 
and 
jing; 
those 
that 





; 





ELECTRICAL INSTALLATIONS OF THE U. S. Navy. 275 


Where the ends of a winding are to be connected to the com- 
mutator bar they are soldered to a copper clip which embraces 
the two ends; the lower edge of the copper clip is pinned and 
soldered in the milled slot of the commutator bar. 

The armature insulation is generally considered in three divi- 
sions: the flange insulation, which refers to insulation over the 
flanges of the rings, K, Fig. 1; the slot insulation, and the 
insulation of the bar conductors, or insulation of the winding. 

The method of flange insulation is illustrated in Fig. 93. Over 
the end of the flange is placed one layer of muslin, one end being 
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Fic. 94.—Slot insulation 


alowed to remain hanging. Over this and extending the entire 
width of the flange are placed three layers of red paper, each 
00-inch thick, and two layers of oiled cotton, each .007-inch 
thick, arranged alternately, paper first. This insulation is of 
sufficient length to fold over the end of the flange, where it is 
pasted, after which the end of the muslin remaining .hanging is 
brought up and over this insulation, forming a finish. Layers of 
pressed board are placed over this and built up flush with the 
bottom of the slot. 

The insulation of each slot (F ig. 94) consists of one piece 
of .005-inch oiled red paper cut to such a size that when pressed 
into the slot it will project about ™ inch above the top of the 
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slot and 3% inch beyond each end. After the coils are in place 
the insulation projecting beyond the top of the slot is trimme 
off flush with the surface of the armature. 

For the insulation of the winding (Fig. 94) each bar is taped 
with .005-inch tape butted through the slot part and one-half lap 
outside of the slot. Each bar is then brushed with shellac over 
the slot part with 2% wraps of .006-inch varnished bond paper 
with the lap on the top. Over this is cemented a .o10-inch piece 
of horn fiber (Fig. 94) with the edges butted in the center on the 
top of the coil. Between the upper and the lower layers of the 
winding in the slot is placed a .o15-inch horn fiber separator 
which projects 54 inch beyond the ends of the slot. Between 
the windings outside of the slot and over the flanges are placed 
.020-inch fiber separators extending from the armature punch 
ings to the inside of the clips which connect the top and the bot- 
tom layers of the winding. Over each of these separators is laid 
a narrow piece of .030-inch horn fiber placed close to the clips. 

The commutator leads are not taped but are given a coat of 
air-drying japan. 

No top sticks are used in the slots of this armature. 

The binding wire consists of two bands over each section of 
the armature core, and two bands over each flange. The four 
flange bands consist each of 12 turns of .072-inch steel wire; the 
inner bands over the sections are of 10 turns each of .042-inch 
phosphor bronze wire. 

Equalizing Rings.—A feature of this generator is the use of 
equalizing or balancing rings, shown in section in Fig. 89, f, 
on the back of the armature; their object is to maintain the 
brushes of the same polarity at the same potential. They are 
sometimes called Lammé rings. 

[Note 19—The explanation of the use of equalizing rings is as follows: 
In large multipolar, multiple-wound, direct-current, machines, the potential 
generated in a conductor under one pole sometimes exceeds or falls below 
that in a similarly situated conductor under another pole of the same 
polarity. This may be due to difference in the pole strengths at the two 
poles; to differences of winding and construction; the armature may not 
be central in the magnetic field (out of magnetic balance) from the sag o 


the shaft or from magnetic pull on the bearings; or the brushes may make 
unequal contact on the commutator; the result is that a current correspond- 
ing to the difference of potential till flow from one section of the winding 
to the other through the brushes. This current will act in the same way ® 
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¢ two generators were rig nnected on one shaft and the potential 


{ one was raised abov' f the other, the former would run the other 


as a motor ; the result of the unbalance d current is bad sparking, excessive 


heating of the windings and burning ‘ f the brushes 
The actual method of equalizing the brush potentials by equalizer rings 
is shown in the large armature of Fig. 95. The rings are continuous 
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conductors secured 
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balance with important variations of position in the field due to lack of 


e wil not indicate that it i 
not central in the field by a test for magnetic balanc: 


’ 


alignment of the shaft; in fact such an armatur 


The following somewhat extreme cases of the effect of equalizing 
(Lammé) rings have been reported 
An electrolytic generator ran for two years with one of the chant 
exciting coils reversed 
A generator, 810 k. w., 180 volts, 4500 amperes, ran for three wah 


with two coils reversed without material difference in performance.] 

The Brush Assembly, or Brush Rigging.—Ten brush studs 
two of which are shown in Fig. 89, A', A’, are tapped into the 
carrier, or rocker, and on each stud are fitted five brush holders 
each carrying one carbon brush. 
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Fic. 96.—Diagram of method of connecting equalizing rings. 


The brush holder is shown in Fig. 97. It consists of a brass 
casting having a bore which is machined to slip on over the brush- 
holder stud, the bore is split at one side and sprung to be tight- 
ened or loosened on the stud by a screw. On a barrel in the 
jaws of the casting is a stiff steel spring whose end is curved and 
extended to take on the top of the brush, the pressure being 
regulated by a lever operating the barrel, and which lever ca 
be retained in place by pawls on one side of the jaw. To one end 
of the casting is secured a cast or bent brass box having flanges 

bolt to the former casting. A screw on top of the casting 
secures the clip of the connector or “ Pig Tail” of the brush. 

In securing the holder on the stud care should be taken that 
the lower, beveled edge of the box holding the brush ts parallel to 
the surface of the commutator. 
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The brush (Fig. 97) is of carbon and is 114 inch by 1 inch 


by 1% inch. It is coated with copper for three-fourths of the 


length and is capped with a piece of brass. The connector or 
' 
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Fic. 97.—Brush holder and carbon brush 


pig tail is soldered to this piece of brass and to its other end is 


gldered a copper tip, whose jaws embrace the set screw on the 


top of the holder. 





Fic. o8.—Outboard, or ring oiler, bearing. 


The Outboard Bearing (B', Fig. 89).—This is also called the 
iillow block bearing and the ring oiler bearmg. The bearing is 
own separately in Fig. 98. 

The bearing itself is a sleeve held in the pillow block by a ball 
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and socket joint, and hence is self-aligning. The lower part of 
the pillow block forms a reservoir for oil. Two slots in the upper 
part of the sleeve are cut transversely, one near each end, exposing 
the upper surface of shaft at these places. Two rings (44 
Fig. 98) dipping below the surface of the oil in the reservoir 
rest on the exposed parts of the shaft and are driven by it. The 
sleeve is cast iron. On the bearing surface of the sleeve, spiral 
grooves (BB) are cast, running right-handed from one and left. 
handed from the other end. These grooves are filled with babbit 
metal, the bearing surface thus consisting of spiral bands, alter- 
nately babbitt and cast iron. A groove (D) is cut around the 
middle of the sleeve, where the spirals meet ; it communicates with 
the oil reservoir by holes (C) in the ball of the sleeve and the 
socket bearing of the pillow block. The oil may be drawn of 
from the reservoir by a pet cock screwed into a hole (£) in the 
pillow block. 

When a machine with bearings of this construction is running, 


the motion of the shaft keeps the rings (4 


1) continually revoly- 
ing and carrying oil from the reservoir to the ends of the bearing. 
The oil delivered at the ends of the bearing is swept towards the 
middle of the sleeve by the action of the revolving shaft on the 
spirals. At the middle of the sleeve the oil is collected by the 
groove (D) and returns by the hole (C) to the bottom of the 
reservoir where it has time to settle and cool. 

Depending only on the motion of the shaft, the oiling action 
of this bearing is entirely automatic. Starting the machine starts 
a flow of oil through the bearing which is continually maintained 
whilst the machine is running and stops the moment the machine 
is stopped. 

An arrow is cast on the upper surface of the sleeve, and the lat- 
ter must be set so that the upper surface of the shaft runs in the 
direction the arrow points. 

It is recommended that these bearings should be examined once 
a week, although the oil does not need to be renewed as often 
as that. 

[Note 20.—The action of the carbon brush in producing natural, of 
resistance commutation, and of tl pole piece in producing forced ot 
magnetic commutation (both methods bet 7 combined in the design of the 
100 k. w. generator), are to ensure sparkless commutation in the operation 


of the machine 
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Natu ul, 0} Re S istance Commutation. 


The very general use of carbon 
sparking at these brushes as compared with copper; the larger number used 


} 


rushes is due to the greatly reduced 


* due to the difference in carrying capacity, for while a current flux of 
aso amperes to the square inch may be allowed for copper brushes, only 
from 40 to 40 amperes to the square inch are allowed in carbon designs, and 


in practice it is found to better to keep below the lower limit. The 


necessary carrying capacity 1s obtained by putting more brushes on the 
game stud. For high-speed commutators a higher current density is usually 
preferable, in low speed commutators a lower current density. 

The better service of carbon brushes in producing sparkless commutation 


11 


is in some details, la matter of controversy; the difficulty seems to 
be in examples taken from different designs which have been constructed 


on the various theories, and from which an actual, final determination has 
not been exactly crystallized; in short the empirical factors form the con 
tention in view of the fact that the mathematical are too involved for 
integration. 

The voltage generated in the armature of a constant potential, direct- 
current dynamo is actually an alternating voltage; constant, non-alternat- 
ing potential is effected by “commutation,” which is obtained by dividing 
the armature winding into a number of divisions, or separate coils, whose 
ends are connected in y attaching the end of one coil to the begin 


ning of the next, through connections at a segment of the commutator, 


and taking off the current by means of brushes. The brushes change, 
“commutate,” the tende1 to assume the negative values of alternation 
and make them positive; the complete revolution of any single coil, there- 
fore, produces cycles which are not alternations of positive and negative 
directions of the current, but a succession of positive directions. Per- 
fect commutation for constant potential would consist in having an 
minite number of coils and thus prevent the pulsations of practice; but 


mechanical considerat s, and the necessity of insulation between the 
commutator bars, limit the number of coils in practical design 


In the act of commutating r reversing, the current, the sparking of 


commutation is produced, and may be of two kinds, the non-deleterious 
“Ls 


or blue-spark,” and the deleterious, “ vicious,” or yellow spark; the blu 


spark appears because the current producing it is small, while the yellow 
msults from the heating effect of a current sufficiently large to volatilize 
the copper of the commutator bar and be carried to that edge of the bar 


which the brush lea ; this will account for the increased sparking with 
mreased load. As the melting and volatilization takes place at the side of 
the bar which first con in contact with the brush, that edge will be left 
smooth and no sign of injury will be noticed until sparking begins; this 
sems to explain why machine, originally commutating sparklessly, will 
thow sparking after little use, and why the sparking can be stopped 
emporarily by turning down the commutator 

The problem of sparkless commutation resolves itself into automatically 


Meventing the current producing the volatilization of the copper of the 
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commutator bar, or at least in reducing it below a value which wil] Produc 
melting and volatilization. . 

Fig. 99 shows six diagrammtic developments of five commutator bars 
A, B, C, D, E, which connect in series the four coils a, b, c, and ¢ The 
positive brush is shown and made smaller in width than the Segments, for 
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Fic. 99.—Illustrating resistance commutation. 


the purpose of illustration. A current is assumed to be flowing into the 
negative brush, and to be dividing itself to flow up both sides of the 
armature, the direction of flow in the coils a, b, c, and d being indicated 
by the arrows. 

In I are shown the conditions when the brush is in contact with the 
segment C only, and when the currents from each side of the armature 
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are collecting in the brush without other hindrance or effect than the resist- 
ance of contact between the brush and the commutator bar. 

In II one fourth of the brush contact has passed over from C to B; the 
carrent in the coil a has been afforded a short path to the brush and its 
current no longer passes through b; the coil ¢ still passes its current into 
the brush; the coil b has been short-circuited, as the brush now bridges 
both segments B and C, to which it is connected, and no current due to 
that coming from the negative brush is circulating in it. Just as the brush 
came in contact with B, however, an electromotive force was generated 
in b, due to self-induction, and a current was set up in the closed circuit of 
b proportioned to this electromotive force and the resistance of b, which 1s 
tending to gradually discharge itself. 

III and IV are the conditions when the brush area of contact is one-half 
and three-quarters on 8B, respectively, and in which the paths for the 
urrent from B has proportionately less resistance and that from C 
proportionately greater; the induced voltage in b has meanwhile been 
discharging itself. 

In V are shown the conditions just as the brush is to leave the segment, 
C, when the contact area of the brush on C has become very small and 
has introduced a large resistance, comparatively, to the flow of current 
from C to the brush; the current now divides itself in inverse proportion 
to the resistance, part going into the brush direct from C, and part going 
through the coil b, which is assumed to have (or should have) discharged 
its induced current. 

Considering the conditions of V, if the current which is passing direct 
to the brush from C is comparatively large, it will, when assisted by the 
tlectromotive force induced at the time of the breaking of the contact of 
the brush with C, have sufficient value to cause a spark to arc over from 
Cto B; the value. of the current which, just before breaking contact, was 
passing from C to the brush, will depend upon the resistance afforded by 
the area of the brush. If the material of the brush be solid copper the 
resistance afforded will be low and the value of the current will be 
comparatively high; if the material be copper leaves or copper gauze, or 
the entering and trailing sides be reinforced by a strip of resistance metal 
such as German silver, the resistance will be greater than that for solid 
copper and the tendency to sparking will be decreased; if the material be 
tarbon the resistance will be high and the value of the current proportion- 
ately low and comparatively insufficient to cause a spark. 

In VI is a condition, intermediate between I and II, in which the status 
the same for the moment after contact of the brush with B as V’ is for 
moment before breaking contact with C; only a small part of the current 
from a is flowing into the brush from B, while the major part goes by way 
otb. As the current due to the voltage of self-induction is flowing into 
the block, B, in an opposite sense to that coming directly from a, it 
opposes the current coming from a and reduces its value; hence, there 
should be less tendency for a brush to spark deleteriously in making contact 
o its entering edge, the tendency is limited to the trailing edge only; 
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there would be heating but the te mperature would not be great enough to 
produce a spark. 

Two things are, therefore, necessary in resistance commutation to Spark- 
less commutation: First, the induced current must have discharged itself 
before the brush has broken contact with C, this the materia] of the 
carbon brush assists by giving high resistance in the short circgit. The 
element of time is an essential factor in assuring this discharge, and the 
time between making contact at B and C is extended by making the brush 

' , 


width greater; the brush is usually made wide enough to space two t three 


I 
bars of the commutator, but the width is affected by the general design of 
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Fic. 100.—Illustrating magnetic commutation. 
the dynamo. Second, the resistance to the flow of any current from ¢ 
to the brush at the time of breaking contact should be great enough to 
reduce the current to zero before the break occurs; evidently carbon 1s 
preferable to copper for the purp« 
Forced, or Magnetic ( mutation. 


This method is that which is due to the effect of the “ fringes” of 
magnetic lines of force from the pole pieces. A coil leaving the magnetc 
field of a pole and entering that of another is under three conditions, a 
shown in (Fig. 100), I, IJ, and III 

In I the coil A is under the field of the pole, S, and is generating 3 
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igh to voltage which is taken from the commutator bar through the brush (placed 
inside for illustration) in the direction of the arrow. 
spark. In II the coil A has left the field of the coil S and has progressed in 
Itself rotation to B, where it is short-circuited by the brush now bridging the 
a two commutator bars to which the ends of C are connected 
F Pi In III the coil A has entered the field of the pole, N, and its current now 
oe circulates in the opposit: te that « f th position of A in the field of S. 
three The arrows indicate the circulation of current in the coil in the two 
gn of positions. 
In II the current flowing around A when short-circuited is not one 
generated due to the field but only to self-induction; in order that there 
be no sparking, as the right hand segment of the commutator, to which A 
js connected, leaves the brush, it is necessary that this current be reduced 
» zero and built up again to circulate in an opposite sense to that before 
short-circuit; to accomplish this, the pole pieces are shaped to have the 
effect of fringing out the field of N toward the position of A-B and thus 
bringing A gradually under the influence of its field. Applying this to the 
fringe of S, the field action would be to delay the waning of the current in 
y nearer the point of short-circuit and sustain the voltage: but th 
feature desired is the early reversal of the current in A between the point 
fcommutation and the dense field of N 
That forced commutation alone has not proved successful in obviating 
sparking, with varying load and fixed position of brushes, points to the 
fact that resistance commutation is the important factor within the limi 
tations of its adaptability to the particular design and, as before shown 
carbon brushes accomplish the greater part; the efficiency resides in the 
resistance of contact 
Carbon brushes introduce a loss in generator efficiency due to the 
resistance of contact and to friction, both largely in excess of the values 
btained with copper brushes; but the general efficiency of operation, with 
ut change of brush position with load, have made it commercially desirable : 
merease the radiating surface of the commutator to keep the extra 
: tng within acceptable limits, the increased cost and loss in efficiency 
being Offset by the advantag f operation 
e. There are designs of the form H type of the ‘General Electric 


n is Company, having inside governors, for 75, 50, 32, 24, and 16 
k.w.; and all the sizes, except 75 k. w., are installed or in use in 
the service. The engines of all sizes are modelled on the 100 
k. w. with variations in parts according to size but carrying out 

or the general plan. 

etic 

as The generators below 100 k. w. are series-wound, wave-wound, 
drums, having a lever arm rocker which can be locked by the 

ra ever; the connecting arcs are used in all. 
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A 100 k. w. set for the Georgia showed: 


Engine efficiency . 92.7 per cent. 
Dynamo efficiency ... “y .. 90.8 per cent. 
Overall efficiency ........ . 85.0 per cent. 
Water consumption (k. w. hour).......... 27.5 pounds 

The governor regulation of speed and voltage complied with 
specifications over the whole range of steam pressures and vacua 
for the variations of load. 

The compounding came well within permissible variation, and 
once set at a lead of 8 bars, 1.88 inches, there was no sparking 
between no load and 33 per cent overload, no change being made 
in the brush position. 
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CHAPTER VI. 
GENERATING SETS (Continued). 
Form G—General Electric Company. 


This type is generally spoken of as the tandem-compound com- 
bination, from its style of engine; the M. P.—6-32-400, 80-volt 
design is shown in Fig. 101. After eight years’ service experi- 
ence it appears to be commonly agreed amongst those who have 
had to do with its operation and repair that this type of generating 
set has proved most satisfactory. The remark is derived 
mainly from the endurance in operation of its engine, the modern 
dynamo requiring little repair, accidents apart, during the life of 
its brushes and commutator. The engine, having fewer working 
parts than the cross-compound, has a good margin left within the 
limits of weight for a strong, sturdy construction, and ample 
bearings. It proves to operate quietly and continuously under 
aminimum of repair and adjustment ; it shows good efficiency and 
economy after ordinary use; the wear of parts is small with large 
surface and forced lubrication; and it has the distinct advantage 
of a reduced number of small working parts to be replaced, or 
get out of order, or break—an important matter in vessels of war 
whose personnel is continuously changing, and whose immediate 
available skill for operating and caring for the particular plant 
may be somewhat in question. 

The objection to the tandem-compound type of engine which 
has debarred it, in that the official specification prescribes a 
cross-compound, is the head-room required in the compartment 
on board the ship in which it is to be installed; in the light of 
recent developments as to accession of oil in the cylinders the 
objection is much modified for generating sets of 50 k. w. and 
under, as there will hereafter be but unimportant difference in 
height between the tandem and cross-c mpound types; for a size 
of 100 k. w. the height necessary to the tandem-compound engine 
would probably be too great for present-day ship dynamo rooms; 
there has been, howev: r, no design of a tandem-compound gener- 
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ating set of over 75 k. w., commercial capacity, at 125 volts 
which last is the same in its engine as the so k. w. size at && volts, 

There is a difficulty which is to be remembered in connection 
with the tandem engine construction—it is more a difficulty than 
an objection—and that is the difficulty in removing the interme- 
diate head between the cylinders. While the difficulty may aid in 
obviating the necessity, the stuffing-box between the ¢ylinders 








iE. 














Fic. 101.—General Electric Company's Form G (tandem-compound) 
generating set. 


(and through the intermediate head) has no other lubrication 
than that derived from the steam, and the intermediate head 
requires to be taken out when repair and thorough examination 
of the stuffing-box is necessary. 

The standard line of designs embraces the 50, 32, 24, and 10 


K. W. sizes. 
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valve B, the steam enters the high-pressure cylinder chest and 
valve through the throttle valve, and after doing work in the 
H. P. cylinder is exhausted into the receiver D- thence, it is ad. 
mitted into the low-pressure cylinder by the valve A, the steam 
passing through the body of the valve 4 when admitting to the 
top of the L. P. cylinder; the steam is finally exhausted through 
the passage E. The H. P. valve takes steam on the inside, the 
admission edges being at /'F and the exhaust edges at GG; the 
steam lap is 34 inch; the exhaust lap, top and bottom, is zero, 
The travel of this valve is controlled by the governor and varies 
































lic. 103.—Pistons, piston rod and piston packing. 


between 3 inches and 13g inches; the cut-off varies between 4 


and zero, depending on the load. ‘The low-pressure valve takes 
steam on the outside, the admission being at //, and the exhaust 
edges at J//; the steam lap is 1 1/16 inch and the exhaust lap is, 
top, zero; bottom, 1/16 inch. The low-pressure valve has a 
fixed stroke of 3 1/16 inches, giving a cut-off in the cylinder of 
about Y8 stroke. 

The casing or column is tapered and made strong to support 
the cylinders and is well secured to the bed-plate. A door gives 
entrance to the interior and casings enclose both shaft-bearings. 

There is but one crank, hence only two main bearings are neces- 
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gry. The shaft coupling is in one with the shaft, with usual 
srovision for the radial key and bolts; at the opposite end the 
y-wheel—carrying the governor—is overhung on the shaft and 
between this wheel and the casing is bolted the eccentric for actu- 
ating a rock-shaft, which in turn operates the low-pressure valve. 
There is also an eccentric between the coupling and the casing; 
this operates the pump for the forced lubrication system. 

The shaft-bearings are similar to those of the form H. 

The low-pressure piston (lig. 103) is a cast-iron disc with a 
ingle rectangular groove, which receives the piston packing. 
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Fic. 104.—Single junior piston rod packings 


The piston is screwed on the r d against a taper shoulder and is 
secured by a lock nut in the face of which are radial grooves; a 
pit pin through the rod lies in one of the grooves in the nut 
preventing the nut from working loose. 

The high-pressure piston (Fig. 103) is of steel; it is screwed 
io the rod and riveted. 

The piston rod is of forged mild steel. It is threaded at the 
bwer end and is screwed into the cross-head and locked by a 
sanner jam nut. 


[Nore 21—To assemble the pistons, place the high pressure piston pack- 
™%m place and bind with cord or wire; take off the iow pressure piston 
aad put the high pressure piston in the cylinder; as the packing passes 


a 21! 


Spo RS 











292 ELECTRICAL INSTALLATIONS OF THE U. S. Navy 


the end of the high pressure cylinder the cord or wire will be pushed of 
(if not, remove it); then place the intermediate cylinder head on the rod 
and secure it in position; pack the stuffing box and screw down the gland 
tight. Place the low pressure piston packing in place and Secure it as 
was ‘done with the high pressure packing; place the piston on the rod 
removing the cord or wire.] : 

The L. P. piston packing (lig. 103) consists of four cast. 
iron arcs, overlapping at the ends and made steam tight by brass 
tongues, one of which is riveted to each arc. The packing is 
held against the cylinder wall by flat steel springs, one of which 


= 


is fastened to each arc. 
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Fic. 105.—Cross-head 


The H. P. piston packing is of the same construction as that 
for the L. P., except that there are but three arcs. 

The piston-rod packings are known as the Single Junior type, 
and are shown in Fig. 104. 

The H. P. packing (left hand of figure) consists of a vibrating 
cup, A, receiving the babbitt metal packing rings 1, 2, and 3 
These rings are in halves and should break joints in assembly. 
The vibrating cup has a spherical bearing so that the packing wil 
follow the rod in any position. The steam pressure forces the 
packing down in the cup and against the piston rod, thereby 
preventing the leakage of steam. The coil spring B assists the 
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pressure, at the same time holding the packing in place and pre- 
venting the rings from following the rod at the moment of 
seversal. The vibrating cup is held in position by the‘ space 
ring ¢. To sail ie 

The L. P. packing (right hand of figure), is similar to the 
H. P. packing, except that no space ring is used. 

Whenever this packing is overhauled care should be taken that 
it is free of grit before reassembly. 

The throttle valve is of the go-degree angle Lunkenheimer 
type, looking up. 

The cross-head (lig. 105) consists of a rectangular steel 





Fic. 106.—Connecting rod 


block with two cylindrical projecting parts which form the wrist 
pins. Curved composition slippers are fastened to the cross- 
iad by tap bolts; wear is taken up by inserting liners between 
the cross-head and the slippers. 

The method of conveying oil from the pin to the guide is shown 
in the illustration. 

The connecting rod | Fig. 106) consists of a forged steel be ly, 
4, forked at the upper end for receiving the wrist-pin brasses, 
tach set of which is held in place by two through bolts with 
double nuts and split pins. Wear is taken up by filing the faces 
of the brasses. 

The lower end of the rod terminates in a stud to which the 
mank-pin box is secured by a steel cap B and two bolts CC, with 
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double nuts DD, and split pins. The set screws EE are for the 
purpose of preventing the turning of the bolts CC. The crank. 
pin bearing consists of a cylindrical cast-steel shell F in halves, 
having two small flanges which engage the connecting rod and 
prevent lateral motion of the shell; turning of the shell is pre- 
vented by through bolts and liners. The interior of the shell, 
which comes in contact with the shaft is babbitted, and wear can 
be taken up by removing the fiber liners G. It is important that 
the boxes in this, as well as in the top bearing, be always tight, 
in order to avoid the leakage of oil, which must be forced from 
the lower bearing through the pipes H to the wrist pin and the 
cross-head guide. 
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The valve motion is accomplished through the valve stems by 
the two rocker arms shown in Fig. 107. The lower one in the 
figure is actuated by the governor connecting rod, and gives 
motion to the high-pressure valve; the upper is actuated by the 
l. p. eccentric and gives motion to the low-pressure valve. Each 
rocker arm bears on its stud A which passes through the column 
and is secured by a nut. The washer B at the end of the stud 4 
is tapped for a screw grease cup which forces the lubricant to 
chamber C in the rocker arm, from which it is further forced 
through pipes DD to the journals EF. 

The valve stems are threaded at the lower end and screwed 
into a small cross-head (Fig. 108), to which they are secured by 


lock nuts; the central portion of this cross-head is square and 
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the ends are cylindrical, forming bearings with the link, B; the 
the bearing caps CC for the pins are each secured by two bolts 
srewed in the bottom half of the link and locked by a nut; 
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Fic. 108.—Valve stems and links 


wear is taken up by filing off the faces of the caps. The lower 
end of the links contains a bearing, similar n construction, which 
receives a pin fixed in the rocker arm; here also wear is taken up 
by filing the cap faces. 
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Fic. 109.—Governor, tandem-compound 


An indicator reducing motion is attached to each engine. By 
rmoving the nut on the end of the inboard rocker arm stud, a 
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bracket may be attached and the nut can be replaced: a stud 
projecting from this bracket forms the fulcrum of the pendulum: 
the opposite end of the pendulum is slotted and receives the end 
of a stud, which can be screwed into the cross-head bearing when 
the oil cup is removed. 

The governor (lig. 109) is contained in a heavy fly-wheel 
keyed on the end of the shaft. The method of control of speed 
is similar to that described for the 100 k. w. type. 

The ideal grease cup (lig. 110, .4) is provided with a leather. 
packed plunger against which rests a coiled spring. The spring 
and plunger are conveniently controlled by a thumb-nut:; turn this 
to the right until the plunger is raised to the top of the cup, un- 
screw the cover and fill the cup with grease, replace the cover and 


adjust the pressure on the grease by the thumb-nut, allowing 





ic. 110.—Types of grease cups 


the spring to press on the plunger forcing out the grease. The 
rate of feed may be regulated by the set screw in the lower part 
of the cup in which there is a hole in line with the slot. 

The “ marine” grease cup, No. 1 (Fig. 110, B), is used for 
forcing the lubricant to the rocker arms and the valve-motion 
pins. 

The “tiger” grease cup (Fig. 110, C) is sometimes used on 
the engine and is different in operation from the two just de- 
scribed. By screwing down the cap the 'ubricant is forced to 
the bearing; a leather washer prevents the grease from leaking 
out of the cup and can be easily replaced when worn out; a 
spring locking arrangement, the projection of which engages at 
each turn, prevents the cap from jarring off, and also cuts and 
loosens the grease. 

All of these types of grease cups are for use with Albany 
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The system of forced lubrication used is shown in Fig. 111, 
and with the various parts already explained (see also descrip- 


tion for the 100 k. w. type). 


Features of the Generator. 
The dynamo used with the form G type of generating set has 
been known as the M. P. form A, but is now included in the gen- 
eral letter of the type (G) ; the sizes are 16, 24, 32, and 50 k. w. 
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Fic. 111.—Forced lubrication system. 


The 24 and 32 k. w. sizes have a speed of 400 r. p. m.; the 16 
kw. 450 r. p. m.; the 50 k. w., 310 r. p. m. 


The Field Assembly. 

This construction is in most respects similar to that described 
lor the 100 k. w. machine, but there is no carrier framing (Fig. 
101), a hand-rocker system being used with the machine instead. 

The field winding has no ventilation spaces, otherwise it is 


% before described in other than dimensional and winding 
details, 
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The Armature. 

The 50 k. w. armature shown in section in Fig. 112 js a typical 
example of the series-wound, wave-wound, barrel-wound con- 
struction; the series-wound feature is also termed a two-circuit 
winding. 

The essential features in construction of the armature are the 
following : 

The coupling is not forged with the shaft, but drives by a key 
in the key-way B. ; 

The legs of the spider are joined together at the commutator 
end by a cast-iron disc K, which extends up to the line of the 
inner surface of the slots; between each of these legs are spaces 

















Fic. 112.—Details of 50 k. w. series-wound armature. 


to admit of the circulation of air. The disc is flanged outwardly 
at L to support the extension of the windings which project be- 
yond the slots ; in this disc, and intermediate between the legs, are 
six bolts, M, which draw in place a similar disc, or follower, N, 
which supports the back end of the core and draws the sections 
of the core together; the follower VV is further provided with a 
dove-tailed groove, O, in which metallic lead may be inserted for 
balancing, and there is an extension of its flange, R, higher than 
the windings, to throw off oil by centrifugal force, and prevent 
it from flowing back on the armature. 

The armature core is made up in four sections, separated by 
space blocks for five ventilation spaces ; in the 32 k. w. size there 


are but three sections, and in ail other sizes, two sections. 
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The armature winding for a 32 k. w. size consists of 77 or 108 
wils (there are two designs), each coil being made of two bars 
of copper 0.15 inch by 0.444 inch in multiple, no insulation being 

between the bars. ‘There are two windings for each slot 
and top sticks of ash are driven to secure the winding in the 
slot. 

The number of commutator bars is the same as the number of 
dots, which is a difference as compared with the multiple-wound 


generator. 
The brush gear is shown in Fig. 113. 

















Fic. 113.—Brush gear design. 


The rocker, 4, is of cast iron and divided to fit over a flanged 
wlar on the outboard (ring-oiler) bearing; it is loosely secured 
wound the collar by the flange joints H. The arms /, one for 
uch pole of the dynamo, are slotted in jaws at the end J for the 
wuds. At the top and bottom are two cast masses for the clamp 
tandle K; the upper mass is bored without tapping, while the 
bwer is tapped, the clamp handle A can thus secure the rocker in 
ay desired position by screwing down by the handle; the clamp 
landle serves also for turning the rocker around the collar of the 
bearing, 
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The brush holder stud, B, is a rod of steel which Cafries at 
the rocker end the insulator and securing nut. The insulator | 
consists of two discs of hard rubber or white fiber, which are 
separated from each other by a small bush of the same material 
as the discs (the bush is the cylinder forming the insulation be. 
tween the stud and the jaw in the rocker end). <A brass washer 
is placed outside the outer disc, and the brush connector clamped 
between the washer and the nut \ on the stud end; the stud is 
thus in electrical connection with the brush connector F, but is 
insulated from the rocker. 

The two brush connectors, /', are copper bars bent to the curve 
of the rocker to connect brushes of the same polarity; they are 
held in place by the nut \ on the stud. To prevent accidental 
short-circuiting the connectors are covered with tape. The brush 
leads G are bolted to the connectors at 7 and to the insulated block 
on the dynamo frame; there is but one block on a board on the 
frame of machines smaller than 100 k. w., which serves for all 
leads, 

The brush holder differs in construction from that shown in 
Fig. 97, but this latter type is now generally used on all types of 
machines, and the holder of Fig. 113 is falling into disuse. 


Generating Sets for Torpedo-Boat Destroyers and Torpedo 
Boats—General Electric Company. 


The generating set types for these uses are designed in two 


sizes, 5 and 2% k. w.; the former is known as the M. P. 
, 


6-5-700 type, and the latter as the M. P. 6-2%-800. Both are 


similar in construction. 


Especial Features of the M. P. 0-5-700 (So V olts). 

The set complete is shown in Fig. 114. 

The Engine.—The engine is of the single-cylinder, vertical, 
double-acting, open, wrought-steel frame type, and has a speed 
of 700 r. p. m. at full load with 100 pounds steam pressure. The 
working parts of the engine are enclosed in a sheet-iron case (not 
shown) made in two pieces, which are removable. 

The part of the bed plate extending out to take the dynamo 
frame consists of two cored arms, faced at the top for the dynamo 
frame flanges ; in later types this construction has given way to the 
usual pillow block bearing. 


220 





The | 
The cré 
are cas 
crank f 
armatul 
shaft, a 








Fig. 11 


shaft fi; 
1% inc 
bearing 
main be 
fugal f 
crank, 


at 
L 
are 
rial 


her 
Ded 


ital 
ush 
ock 


cal, 
eed 
“he 
not 


mo 
mo 
the 








ELECTRICAL INST ALLATIONS OF THE U. S. NAVY. 301 


The crank shaft is mac from one solid piece of forged steel. 
The crank is machined out. Cast-iron counterbalance weights 
sre cast on the crank webs over the cap bolts opposite the 
crank pins; a flanged coupling is shrunk and keyed on to the 
amature end for connecting with the flange on the armature 


shaft, a cored boss fits a corresponding recess in the armature 
N) ’ 

















Fic. 114—General Electric Company's M. P. 6-5-700, generating set 


shaft flange to assist in aligning. The shaft has a diameter of 
14 inches at the main bearing and 134 inches at the crank-pin 
baring. The crank-pin bearing is lubricated by oil from the 
main bearing next the generator, the oil being carried by centri- 
fugal force through an oil hole extending through the shaft, 
wank, and crank pin. 











302 ELECTRICAL INSTALLATIONS OF THE U. S. Navy 


The cylinder, valve chest, and stuffing box for the pistop. 
rod packing are made of cast iron in one piece (Fig, 115). The 
diameter of the cylinder is 4 inches and the length of the stroke 
is 4 inches. The steam pipe is screwed into the boss, A, in the 
center of the steam chest. The exhaust pipe is at the back of the 
engine and at the bottom of the valve chest; it is screwed into 
the boss, B, and serves as a drain for the cylinder. The cylinder 
is tapped in front, both at the bottom and top (C) for indicator 
attachments ; it is also fitted with a combined drain and relief 
valve, the drain consisting of a '4-inch pipe and the relief valve 
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of the usual pop valve. The cylinder head and the valve bonnet 
are made of one piece of cast iron and are fastened to the cylinder 


by nine ™%-inch studs. 

The valve is of the balanced piston type. The travel is con- 
trolled by the governor and varies between 1% inches and 5 inch, 
varying the cut-off in the cylinder between 34 and zero, depend- 
ing on the load; the exhaust from the top of the cylinder passes 
through the center of the valve. At the upper end of the valve 
there are four webs connecting the inner circumference of the 
valve with a central boss to which the valve stem is attached. 
The steam lap is 3% inch, and the exhaust lap zero, top and 
bottom. 
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The valve stem consists of a mild steel rod % inch in diame- 
ter, the upper end of which passes through the boss at the upper 
end of the valve, and is secured by double nuts on each side of 
the boss; when set the nuts are locked hard together leaving the 
valve free to turn but without any play. Soft packing of good 
quality should be used in the valve-stem stuffing box. 

The piston consists of a cast-iron disc, containing a cylindrical 
groove, which receives the piston packing ring. The piston fits 
on the taper on the piston rod, and is secured by a 5¢-inch nut on 
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Fic. 116.—Piston rod and cross-head. 


the upper side, in which is inserted the usual split pin to prevent 
the unscrewing of the nut. The piston packing is a single cast- 
fon ting overlapping at the ends and forming an angle joint. 
The piston rod, C, and the cross-head, G (Fig. 116), are in 
oe forging of mild steel. The cross-head shoe, EF, is of gun 
metal and is fastened to the cross-head by two ™%-inch flat-head 
srews, which are relieved of side pressure by the webs of the 
shoe. The cross-head is held against the guide bar by the clamp, 
F, which is connected to the shoe by four through bolts; the 
proper distance between the shoe and the clamp being maintained 
by ribs on the shoe and on the clamp. Wear may be taken up by 
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filing these ribs, but the fling must be done parallel to the Wearing 
surfaces. The cross-head is slotted to receive the wrist-pin bear- 
ing which is made of gun metal, and is held in place by a cap, H 
and two studs with double nuts. The bearing should be so Be 
justed that when the brasses are hard together the wrist pin will 
move easily but without play. Oil reaches the bearing from the 
oil cup, D, through a hole in the top of the bearing, 

The rocker arm, B (Fig. 117), is a steel casting keyed to the 
rock shaft, C, which transmits motion to the rocker arm, D. with 
pin, E, which is attached to the governor connecting rod. The 
rocker arm is supported by a cast saddle, F, which is attached to 
the columns at the side of the engine and fixed in position by two 
through bolts. The lower end of the valve stem is threaded and 
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screwed tightly into an eye which connects the valve with the 
rocker arm by a link. 

The cross-head guide bar ccnsists of a steel bar, the upper 
end of which is fastened to the cylinder by two fillister head 
screws ; the lower end is attached in the same way to a cross-bat 
through whose bosses pass the back columns of the engine. The 
cross-bar is secured to the column by set screws. Oil reaches the 
cross-head shoe through an oil hole extending down from the 
top of the guide bar sufficiently to be always covered by the shoe. 

The connecting rod is a mild steel forging, forked at the upper 
end to receive the wrist pin. The wrist pin is of hardened steel, 
1% inches in diameter, ground true and shrunk in the connecting 
rod. The lower end of the connecting rod contains the crank- 
pin bearing; this bearing is cast-steel shell lined with babbitt 
metal and is in two parts, separated by liners, and secured to the 
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somecting rod by two 5¢-inch through bolts and cap. When 
sjstd the connecting rod should move easily, without play. 
Wear is taken up by filing or taking out the liners. 

The governor is a modification of the Rites design and is 
don in Fig. 118. It is placed inside of the fly-wheel and on its 
wter side. The fly-wheel, 4, is keyed to the shaft and carries 
de governor parts, msisting of: a weight B, pivoted at C; an 
aentric D, with counter-weight E ; a coiled spring F, taking by 
sinife-edge on teeth at the upper side of the weight; and a link 
6 connecting the weight to the end of the bell crank of the 
sunter-weig ht. 





Fic. 118.—Governor 


The operation of the governor is as follows: The eccentric 
tp, which transmits motion from the governor to the valve, is 
mmected to the eccentric D; the travel of the valve, therefore, 
tends upon the distance of H from the crank K. If the speed 
mrases, the weight B is immediately thrown by centrifugal 
ime toward the perimeter of A, decreasing the distance between 
find K and shutting off steam from the cylinder; if the speed 
mimes too great the minimum distance between H and K is 
mhed and practically all steam is shut off. Control of speed is 
tlected by the tension of the spring, increasing, the tension in- 
Masts the speed and vice versa. The same effect will respect- 
my be produced by moving the knife-edge suspension away 
aM or towards the fulcrum C. 
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The generator, shown in Fig. 114, is of the general type ex. 
plained in connection with the form G generating set, and gener- 
ates 5 kilowatts, at 80 volts, and 700 r. p. m. 

The series winding consists of 10% turns of sheet Copper 0,025 
inch by 2.75 inches, the turns insulated from each other by 
0.008-inch linen of sufficient width to overlap the edges. The 
weight of each coil is approximately 3.3 pounds. Resistance, 
cold, 0.0015 ohm. ‘The series lead consists of copper strips 0.025 
inch by 0.875 inch, two in multiple formed around a 2-way con- 
nector having a 5/16-inch hole. 

In each coil of the shunt winding are 750 turns of No. 15 
B. & S. G. single cotton-covered wire, the weight of which is 
about 12 pounds. Resistance, cold, 3.7 ohms. The shunt leads 
consist of strip copper 0.025 inch by 0.4375 inch, two in multiple, 
formed around a 2-way connector having a 3/16-inch hole. 

The series and shunt coils are separated by two thicknesses of 
oiled asbestos each 0.015-inch thick, and two layers of varnished 
cambric each 0.0125-inch thick. The insulation between the 
series lead and the shunt winding consists of a pad composed of 
three thicknesses of varnished cambric and two of red paper 
arranged alternately, making a total thickness of approximately 
0.06 inch. For the purpose of making a straight winding on all 
sides of the spool two wooden sections are placed on each side of 
the series lead. These are used merely as a filler and are as 
thick as the lead plus the insulation between the lead and the 
shunt winding. 

The armature winding consists of 71 coils, each coil made up 
of 2 turns of No. 12 B. & S. G. double cotton-covered twin wire, 
arranged two in multiple with the ends brought out to form 
connections. 

The brush gear is similar to that described under the form G, 
the brushes used being about 34-inch thick. 


The M. P. 6-2%2-800 Set. 

This generating set is similar to but simpler than the M. P. 
6-5-700 just described. The 80-volt set complete with sheet-iron 
case removed is shown in Fig. 119. 

The piston rod and the cross-head are in one forging of mild 
steel. The cross-head shoe is of gun metal, and is fastened to the 
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cross-head by two 5/10 inch flat-head screws which are relieved 
from side pressure by the w ebs of the shoe. The cross-head is 
held against the guide bar by a clamp, which is connected to the 
slide by four through bolts ; the proper distance between the shoe 
and the clamp is maintained by four distance pieces through which 
the bolts pass. Wear is taken up by filing the ends of the dis- 
tance pieces but care must be taken that the pieces are all of the 
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Fic. 119—General Electric Company’s M. P. 6-2'4-800, generating set. 


same length. The cross-head is drilled to receive the wrist-pin 
baring, which is made of gun metal, and is held in place by a 
flange on one end of the bearing, and a key and a set screw on 
theunder side. The bearing should be so adjusted that when the 
t screw is tight and the nut locked, the wrist pin will move 
asily without play. Oil reaches the bearing from an oil cup 
through a hole in the top of the bearing. 

The rocker arm is a casting of elliptical cross-section, on one 
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end of which is a spherical steel bearing to which is attached the 
governor connecting rod. The rocker arm is supported by a 
cast-iron saddle, which is attached to the columns at the side of 
the engine and fixed in position by set screws. The lower end of 
the valve stem is threaded and screwed tightly into an eye which 
connects the valve with the rocker arm by double links, 

The connecting rod is a mild steel forging, forked at one end 
to receive a wrist pin, which is of hardened steel % inch ip 
diameter, ground true after hardening. Each end of the pin is 
tapped and threaded for a '%4-inch pipe tap, and contains four 
slots ; inserting a plug in each end of the wrist pin will separate 
the sections of the pin formed by the slots and hold the pin in 
place ; the pin may be removed by taking out the plugs and slid- 





Fic. 120.—Governor. 


ing the pin from the rod. The lower part of the connecting rod 
contains the crank-pin bearing, the two parts of which are bolted 
together by two 34-inch through bolts with lock nuts. The bear 
ing is of gun metal lined with babbitt and is 13 inches in diame- 
ter. When adjusted the connecting rod should move easily with- 
out play; wear is taken up by filing the caps. 

The governor is a modification of the Rites design and is 
shown in Fig. 120. It is placed inside of the fly-wheel or pulley 
and on its upper side. The pulley A is keyed to the shaft and 
‘carries the governor parts, consisting of two weights B and B 
connected to the opposite ends of the lever C, on which is the 
pin D operating the valve. The centrifugal force of the weights 
is opposed by the leaf springs which are connected to the fly- 
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wheel by the studs F and F’ with double nuts, and which fulcrum 
on Gand G’. The springs are held in place by flanges on the 
ends of the fulcrums. 

The operation of the governor is as follows: The governor 
connecting rod which transmits the motion from the governor to 
the valve, is connected to D; the travel of the valve, therefore, 
depends upon the distance of D from the center of A. If the 
speed increases the weights B and B’ are immediately thrown by 
centrifugal force toward the perimeter of A, decreasing the dis- 
tance of D from the center of A and shutting off steam from the 
eylinder; when D and the center of A nearly coincide practically 
al steam is shut off. 

The Generator.— The dynamo is of the general type as indi- 
cated in connection with the form G generating set, and generates 
2%, kilowatts at 80 volts and 800 r. p. m. 

The series winding consists of 22% turns of No. 7 B. & S. G. 
double cotton-covered wire arranged two in multiple. The weight 
of each coil is approximately 3 pounds; resistance, cold, 0.0068 
ohm. The series lead consists of copper strips 0.225 inch by 
a875 inch, two in multiple, to which is attached a 2-way 
connector. 

In each coil of the shunt winding are 650 turns of No. 16 
B. & S. G. single cotton-covered wire, the weight of which is 
aout 7 pounds. Resistance, cold, 2.14 ohms. The shunt leads 
ae of strip copper 0.025 inch by 0.4375 inch, two in multiple, 
wth 2-way brass connector attached. The shunt winding is out- 
ade over the series. 

The armature winding consists of 61 coils, each coil made up 
4 turns of No. 12 B. & S. G. double cotton-covered wire, 
aanged two in multiple, the ends brought out to form connec- 
tons. The total weight of insulated wire for the winding is 
2.5 pounds. 

The brush gear is the same as in the 5 k. w. generator ; there 
Sbut one brush per stud. 


Form A—General Electric Company. 
The general idea of this type of generating set is to obtain a 
simple, single cylinder, commercial type of generating set which 
S strong and light and of few parts. It has a single-cylinder 
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engine combining many of the advantages of the form G tandem- 
compound, and the dynamos have been wound for 80, 110, and 
125 volts. 

The type has been mainly bought for auxiliaries, for torpedo 
boats, or for temporary sets of gunboats, and consists essentially 
of two varieties. The later type has, in addition to other differ. 
ences, a six-pole dynamo; the earlier, a dynamo of four poles: 
this distinction, however, merges as the six-pole type is four 
pole in sizes of 4 k. w. and 2% k. w. in the general classification, 

















Fic. 121.—General Electric Company’s Form D generating set. 


When the 2% k. w. is wound for 80 volts it is rated down to 
2k. w. The set shown in Fig. 121 is the 30 k. w. size, or M. P. 
6-30-305. 

The Engine.—The engine is of the vertical, inverted, recipro- 
cating, simple, condensing and non-condensing, double-acting, 
direct-connected type, with a single cylinder. 

The cylinder and valve-chest casting is in one with the cast- 
ing carrying the rock shaft and the cross-head guide; this latter 
casting rests on a second which forms a casing and the base for 
the cross-head guide. Both castings are secured to the pedestal 
of the bed-plate by stud bolts passed through holes drilled 
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through bosses or flanges. Access to the interior of the casing 
shad through a door, not shown, on the back of the casing. The 
evlinder is cased with Russian iron, the space between the casing 
spd the cylinder being filled with a non-conducting material. 

The piston rod and cross-head are forged in one piece from 
sachine steel ; the cross-head shoes are of phosphor bronze ; they 
igre large wearing surfaces and are similar to those used for 
te form G, tandem-compound. Adjustment is not often re- 
qired ; good adjustment can be obtained by placing a thin sheet 
of paper or metal between the cross-head and shoe. The wrist- 
gin bearing is fitted with adjustable phosphor bronze boxes. 

The piston is of solid cast iron with eccentric cast-iron packing 
ngs set in two grooves ; it is secured to the rod by a taper end 
wi nut as described for preceding types. 

The connecting rod is of forged machine steel in one piece, 
forked at the cross-head end, and having the usual stub end at 
tecrank pin. The wrist pin is made of steel, hardened, ground 
ime, and shrunk into the connecting rod. The crank-pin box 
sof cast steel lined with babbitt, with removable liners which are 
dyided for taking up wear; the boxes can be rebabbitted. 

The valve is of the solid piston type and similar to that used 
br the high-pressure valve in the compound engines. 

The governor is of the Rites dumb-bell pattern; it is capable 
ichanging the cut-off from % to zero. 
lubrication. —A1l moving parts, with the exception of the 
premor, are lubricated by gravity, drop, sight-feed lubrication 
ti by a tank attached to the cylinder casing, as shown. Grease 
m@sare used for lubricating the governor. 

The Generator.—The dynamo, in all its parts, is practically 
fesame as that used with the form G, a slight but not important 
dange being made in the method of winding the armature. 
Pole Type—The 4-pole type is practically the same as the 
bole, just described : exceptions are as follows: 

Engine—The cylinder and valve-chest castings rest on four 
@columns through which the studs from the pedestal pass, 
fs leaving the engine open instead of enclosed. The rocker 
Midis secured to one of the columns. A cast casing is formed at 
Betop of the columns for carrying the cross-head guides. 

The Governor.— The weight is controlled by a spring which 
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is attached to the weight by a knife-edge whose position can be 
adjusted on a series of teeth. A counterpoise (of the valve-gear 
weights) carries the journal for the governor eccentric and is 
actuated by a short link secured to the weight and at the point of 
the counterpoise near the governor eccentric journal. The action 
is the same as the Rites patterns. 


Generating Sets of the Union Iron Works. 


The generating sets made by the Union Iron Works, San Fran- 
cisco, California, are, in 50, 32, and 24 k. w. sizes and are, in 
general, of the type described in the following 50 k. w. example, 
which is installed in the U. S. battleship Ohio. <A cross-section 
is shown in Fig. 122. 

The Engine.—The engine is vertical, inverted, reciprocating, 
cross-compound, condensing and non-condensing, double-acting, 
variable-expansion in high-pressure cylinder, open frame, with 
accessory enclosing shields, direct-connected. 

There are two shaft bearings; the seats are formed by semi- 
circular recesses machined in the bed-plate. The boxes are of 
composition with dove-tails cast in to secure the Parson’s white 
metal lining; the bearing will come around to the top of the 
shaft and be in position to be lifted off for examination or repair. 

The crank shaft has two cranks at an angle of 180°. The 
coupling flange is forged solid with the shaft as are also the 
crank pins; the latter are afterwards drilled for oil holes, the 
oil being supplied to the crank bearings by means of centrifugal 
oilers attached to the sides of the cranks. 

The fly-wheel, which also contains the governor, is overhung 
on the part of the shaft extending beyond the outer crank-shait 
bearing and at the opposite end of the shaft from the armature. 

The engine frame has one column which supports both cylin- 
ders and carries the cross-head guides. The two steel stanchions 
serve to support the front ends of the cylinder casting and, im 
general, brace and strengthen the engine. A casing of sheet steel 
is fitted to each engine, forming an oil enclosure ; it has a swing- 
ing door by which practically all the working parts of the engine 
can be viewed. No gaskets are provided to make the doors air- 
tight, as forced lubrication is not used. 

The cylinder and valve chest are in one iron casting; the 
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center line of the valve chests and cylinders is in one line, the 
valve chests being at the ends. There are no bushings or liners 
jor the bores of the cylinders. The high-pressure valve chest 
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has a bushing of cast iron. The lower heads are cast in place ; 
@ opening, sufficient only for the stuffing boxes, is fitted and 
consequently the pistons and high-pressure valve must be removed 
from the top. 


-Union Iron Works 100 k. w. generating set. 
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The piston-rod and valve-rod packings are metallic, of the 
Katzenstein type; those on the high-pressure and low-pressure 
piston rods are similar and of the “ sectional self-acting ” form, 
and are shown in Fig. 123. In the lower cylinder heads is a large 
bushing, 4, which forms a guide for the piston rod and a surface 
against which the packing rings are placed. Each ring has q 
serial number; the rings are placed in position in the sequence 
of their numbers. Rings No. 1, B, No. 3, D, and No. 5, F, are 
of bronze and cut in segments ; these form conical surfaces forcing 
into place the packing rings No. 2, C, and No. 4, E, made of 
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Fic. 123.—Katzenstein metallic packing. 


special anti-friction metal. Rings No. 2, C, and No. 4, E, are 
also cut in segments, in the placing, the joints are staggered with 
reference to the segments of rings No. 1, B, No. 3, D, and No. 5, 
F. It will be noted that rings No. 1, B, and No. 3, D, and No. 
5, E, do not come in contact with the rod, but leave spaces be- 
tween their edges in which the water of condensation may collect. 
In the space, G, below the rings, fibrous packing is placed, in- 
creasing the elasticity of the contact of the rings and facilitating 
lubrication. The gland, H, is of bronze and guides the piston 
rods at their lower ends. A groove turned in at J is drilled with 
a drain hole, K. Below this is an auxiliary stuffing space, L, m 
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which a turn of fibrous packing is placed, and retained by the 
bronze gland, M. 

The packing of the low-pressure valve rod is of similar type to 
that of the piston rods. The packing on the high-pressure valve 
rod is of the “ automatic cup ” form. 

The steam and exhaust openings are both at the rear side. 

The upper cylinder heads, high and low pressure, are separate. 

The upper head of the high-pressure valve chest is a round 
iron casting with a hollow boss which forms a guide for the 
upper end of the high-pressure valve stem. 

The cover of the low-pressure valve chest is a rectangular iron 
asting with a boss projecting outside. This boss is hollow and 
contains a spiral steel spring pressing a plate of composition, 
which rides on the back of the low-pressure valve, against the 
stud end and keeping the valve in its seat. 

The high-pressure piston is a solid cast-iron disc with shallow 
recesses on each side at the nut and rod. The center is bored on 
ataper for the rod. In the periphery two grooves for the piston 
fings are cut; these rings are of cast-iron and of the spring type. 

The high-pressure valve is an iron casting of the piston type, 
single-ported, balanced by being surrounded by steam, hollow, 
taking steam at neck and exhausting through the center to the 
ends. There are no facilities for keeping the valve tight except 
by replacing the valve chest liner and turning down the valve. 

The low-pressure valve is an iron casting of the flat type with 
the supplementary port of the Allen design, giving a steam open- 
ing double that of the usual form. The travel is constant; the 
pressure is unbalanced. A pressure plate keeps the valve against 
its seat. 

The lubrication of the engine is by drip feed and oil cups. 
The main supply is from a tank on the forward side of the 
qlinders, from which tubes lead to the high-pressure eccentric, 
outer crank shaft bearing, high-pressure cross-head slide, high- 
pressure cross-head (two), high-pressure crank pin, low-pressure 
toss-head (two), low-pressure cross-head slide, inner crank- 
shaft bearing, and low-pressure eccentric strap. The tubes for 
the high-pressure and low-pressure cranks drip into bronze rings 
which are attached to the inner ends of the cranks. The oil is 
thrown by centrifugal action to the outer edge of the recess in the 
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rings and through holes in the pins to the bearing surfaces. The 
tubes for the eccentric straps drop into cups at the forked end of 
the eccentric rods; the oil is led through a tube alongside of the 
rod to the upper half of the eccentric strap. 

A brass oil guard, attached to the lower end of the low-pres- 
sure valve chest and the engine bed-plate, prevents any oil or drip 
from the engine from reaching the generator; another guard of 
sheet steel shields the fly-whee! from oil and the drip of the 
drains. 

A system of drain piping terminating in a common outlet js 
fitted to the high-pressure and low-pressure valve chests and to 
both ends of the high-pressure and low-pressure cylinders. 

Relief vales are fitted to each end of the high-pressure and 
low-pressure cylinders, on the rear side, and are independent of 
the drain piping. 5 

Indicator Gear.—On the centrifugal cup of the crank shait, 
nearest the center line of the engine, eccentrics are embodied 
for surfaces on which rollers, on the levers of the indicator mo- 
tion, are kept in contact by spiral springs at the pivot of the 
levers. These pivots are mounted on lugs at the back of the 
engine frame. <A detent and lever admit of lifting the lever from 
contact with the slide. .The short ends of the levers have a hole 
to which the cords are attached. ‘The indicators are on the rear 
side of the cylinders. 

The governor (Fig. 124) is of the centrifugal shaft type, 
swinging the high-pressure eccentric in an arc, and by altering 
the angular advance and throw produces those changes in admis- 
sion, expansion, exhaust, and compression, which are required for 
the varying conditions of load. The parts of the governor are 
mounted on the engine side (inside) of the fly-wheel, and con- 
sist of a double set of weights, arms, springs, stops, and adjust- 
ments. Being double, the governor as a whole is balanced at 
all times ; both sets are connected by a link, attached to the weight 
arms, and to the kite-shaped casting of which the high-pressure 
eccentric forms a part. The adjustments are made by varying 
the position of the weights on the arms, the spring tension, the 
position of the outer attachment of the springs, and the throw of 
the arms. 

To increase the speed the weight may be shifted away from 
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the spring, OF decreased in weight; or the spring may have less* 
tension, or be moved at the outer end towards the rim. For close 
regulation the outer point of suspension of the springs should 
be moved towards the rim; this will decrease the speed ; to com- 

sate for this either the tension may be increased or the weights 
be moved farther from the springs. Too close regulation tends 
to cause hunting, but can be overcome by moving the outer point 
of suspension of the springs away from the rim. To compensate 
for the increase of speed either decrease the tension or move the 
weights towards the springs. 





124.—Governor. 


The Generator (Fig. 122).—The field frame is of circular 
shape and rectangular section, horiz mtally divided, and having 
machined surfaces for cores. The two halves are secured together 
mith lugs and bolts and the pole cores are secured in position by 
means of bolts passing through the frame. 

The pole cores are fitted’ with separable, cast-steel shoes, se- 
cured in place with screw bolts. 

The spools carrying the field winding are mounted on the 
pole cores. They are made of 1/16-inch asbestos and two layers 
ot vamished bristol board. After this insulation is in position 
the series field conductor is wound, consisting of 4% turns per 
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spool of two No. 13 Brown and Sharp gauge copper strips, in 
parallel ; each strip is 5 inches wide. The insulation between the 
turns of the series conductor consists of 26-mil. (8-02.) oiled 
duck. On top of the series conductor an insulation consisting 
of oiled bristol board and flexible mica is next placed and the 
shunt is then wound. This winding consists of 516 turns per 
spool of No. 9 B. & S. gauge, single cotton-covered magnet wire, 
the insulation of which is soaked in an insulating varnish prior 
to winding. The finished winding is varnished with a black 
insulating compound. 

The armature is of the Pacinnoti-Gramme type. 

The spider is made of cast iron and has six arms. It has 
an extension upon which the commutator is mounted and secured 
in place by a steel feather 10/2 inches long. A lock nut setting 
up against the end of the spider and commutator clamps the for- 
mer securely in place. The lock nut also secures the commu- 
tator in place against a shoulder on the extension of the spider 
on which it is mounted. 

The armature core-discs are made in sections, each section sub- 
tending an angle of 60 degrees. Six sections are required to 
form a complete disc. The discs are mounted on the driving 
rods so that the joints are staggered 30 degrees apart, about 
570 complete discs being required for the completed core. The 
discs are insulated from each other by thin coatings of japan. 

The armature body has three cast brass ventilators spaced about 
3 inches apart. They extend entirely around the armature and 
consist each of a ring made in web-bed form with 108 projections 
on each side which separate the discs sufficiently to permit of the 
formation of the same number of ventilating openings. The 
armature has two end flanges; the discs being insulated there 
from by discs of %-inch fiber, slotted similarly to the core-discs. 

There are 108 slots in the armature. Each slot is 1 1/16-ineh 
deep and 7/16-inch wide ; tapering to the full width of 7/16 inch 
for the first 5/32 inch of the total depth. For the remainder of 
its depth the slot forms a regular parallelogram. A T-shaped 
tooth is thus formed, the overhang of which serves to retain in 
place the hardwood wedge which, in turn, holds the armature 
conductor in position in the slot. 

The armature winding consists of three turns per slot, five in 


238 











| the 
diled 
ting 

the 


per 
vire, 
rior 


lack 


has 
ured 
ting 
for- 
mu- 
vider 


sub- 
d to 


bout 
The 
pan. 


bout 
and 
ions 
' the 
The 
ere- 
iS¢s. 
inch 
inch 
r of 


n in 
ture 


e in 











ELECTRICAL INSTALLATIONS OF THE U. S. Navy. 319 


parallel, of .040 by .340 double cotton-covered copper of rectangu- 
ir section. Before winding the conductors in place they are 
treated with an insulating varnish with which the insulation is 
thoroughly soaked. 

The system of armature winding employed is that commonly 
known as the “simplex ring,” having parallel, singly-reentrant 
grouping of conductors. The armature is hand-wound and the 
connecting pitch is one bar. No equalizer rings are used in this 
type of armature. The ends of the coils are soldered directly 
into the commutator bar lugs, there are 108 connections, the 
same as the number of coils and lugs. 

The commutator consists of 108 cold-rolled copper bars with 
riveted and soldered lugs. No cross connections are employed. 

There are the same number of sets of brushes as there are 
poles for the magnetic circuit, viz.: six; three positive and three 
negative. The brushes are of carbon, 1 inch by 2 inches by 4 
inches in size. As the bars are each .536-inch wide the brushes, 
which are I-inch thick, do not quite cover two bars. They feed 
in arcs of 434-inch radius. 

The brush gear is mounted on a rocker arm which is, in turn 
mounted upon an extension on the pillow block. The rocker 
am has six arms, each of which carries a brush stud upon which 
six brush holders are mounted ; the total number of holders being 
3. The brush holder cables, or leads, consist each of three 
“extra flexible”’ cables of about 300,000 circular mils cross- 
section each. 

Each generator is provided with a headboard carrying a cir- 
cuit breaker of the “ITE,” laminated wedge, edgewise, double- 
pole type. 


Generating Sets of the B. F. Sturtevant Company. 

Until recently the generating sets supplied by this company 
were of the 5 k. w. size for torpedo-boat destroyers. The later 
designs include 100 k. w. and 50 k. w. sizes. 

The Engine—A cross-sectional view of the 100 k. w. engine 
is shown in Fig. 125; it has also been installed in conjunction 
with dynamos of other than the Sturtevant manufacture. 

The cylinders are 10 inches and 18 inches diameter by 10-inch 


stroke, 
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The steam pressure is 150 pounds normal, the engine being 


designed to work at a normal vacuum of 25 inches or on atmos. 


pheric exhaust. 

The construction of the engine embodies the same general 
features which contribute to the strength, durability, and satis. 
factory operation of the form H of the General Electric Com- 

















Fic. 125.—B. F. Sturtevant Company’s Engine, 100 k. w 


pany already described in detail. The salient features of the par- 
ticular design are noted as follows: 

The cylinders and valve chests are cast with an annular 
recess into which non-conducting material is packed to prevent 
radiation of heat from the heads. 

The high-pressure piston valve is fitted with two snap rings 
and one guide ring on each end. 
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The pressure plate of the low-pressure valve is not self- 
adjusting. 

The high and low-pressure cross-head shoes are double- 
surfaced, and curved to fit against the inner bored surfaces of the 
cross-head guide. This latter is bored circularly with a long 
opening on the inner sides where most accessible and a smaller 
opening on the other sides; a flanged ring at the upper end is 
bolted to the underside of the guard plate and are removable 
from below as required for truing up. 

















Fic. 126.—Outside view of governor. 


The high-pressure eccentric is mounted on a pin extending 
through the fly and governor wheel ; the arrangement resembling 
the device used in the Union Iron Works engine. 

The upper halves of the main bearings are cast hollow. 

The forced lubrication system is similar in general details to 
ysiems already described; the pipe connections are shown in 
Fig. 125. 

The governor is of the Rites “ dumb-bell ” type and is mounted 
m the outside of the fly-wheel as shown in Fig. 126. This par- 
ticular variety of weight in governors of the type is discussed 
im the Notes on Generating Sets farther on in this text, and 
fom which it only differs in that an eccentric is actuated by a pin 
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through the fly-wheel to the dumb-bell weight instead of by a 
connecting rod to a rocker arm as in the form G, General Elec. 
tric Company ; this change in device permits the use of a weight 
at greater radius to actuate an eccentric, rod, and strap within the 
enclosed engine casing, and the spring is more accessible for 
adjustment. The outside weight design has the advantage of 
accessibility, but has the disadvantage of less thorough lubrica- 
tion of its journal. 

The Generator.—The dynamo is, in general details, much the 
same as the 100 k. w. already described, and is of the 8-pole 
construction. 

The pole shoes are separable from the field cores, with the 
series coil next to the shoes. 

The shunt coil is wound on a single spool with a dividing air 
space running the length of the coil at the center of the winding, 





Fic. 127.—Brush-holder. 


The armature is of the multiple-wound, drum-wound, slotted- 
core type. 

The brush holder is shown in Fig. 127, and is a characteristic 
feature of Sturtevant dynamos and motors; the brush is pressed 
down by a phosphor bronze spring, while an extra spring action 
is given to the adjusting screw by securing its end in another 
spring attached to the bottom of the brush holder. 

The brushes are wide in comparison with their width, requir- 
ing fewer brushes per stud. When set, the brushes on one stud 
stagger with the next succeeding, to give even wear to the com- 
mutator surface. 


Generating Set for Torpedo-Boat Destroyers. 


The Sturtevant design for a 25 k. w. generating set is shown i 
Fig. 128 and differs mainly in the governor ; for torpedo-boat use 
the set is of 5 k. w. capacity, generating 80 volts at 62.5 amperes 
and 500 r. p. m. 
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The overall dimensions in inches are: length, 49%; width, 
7774; height, 271%. The weight is 1275 pounds. 

The Engine.— The engine is of the vertical, simple, double, 
enclosed type. The designed steam pressure is 100 pounds rated, 
but is capable of a variation from 120 to 80 pounds, with a 
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Fic. 128—Sturtevant Company's 25 k. w. generating set 


macuum of 25 inches or atmospheric exhaust. The cylinder di- 
mensions are 3%-inch by 3%-inch bore with 24-inch stroke. 
The steam and exhaust pipes are both 11% inches in diameter. 

The governor, shown in Fig. 129, is of the Shepherd design 
which, while having points of similarity to the Rites’ type, em- 
bodies some especial features of construction and action. The 


= 243 














324 ELECTRICAL INSTALLATIONS OF THE U. S. Navy 


governor wheel 4 is the fly-wheel of the engine: the eccentric B 
to which the eccentric rod and strap are attached, is shown in 
the cross-sectional view. The eccentric is carried by the weight 
arm C to which it is attached by two fillister head screws, The 
weight arm is attached to the governor wheel off its center, so 
that the eccentric has a pivotal motion which affects the travel 
of the valve and also the lead of the valve at different points of 
cut-off. The main weight D is cast on the weight arm at the 
left-hand end; the right-hand end is bored for a cross pin which 
connects with the auxiliary weight E. The governor spring F 
is attached to the auxiliary weight by a hooked end which en- 
circles a pin in the weight; there are three adjusting holes in the 
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Fic. 129.—Governor. 


weight for this pin. The spring is attached to the governor 
wheel by a stud G. A nut on the upper side of the spring 
affords means of adjusting the tension to balance the weights 
for the required speed. The direction of the movement of the 
outer end of the spring under compression is such as to describe 
substantially the same arc as the main weight D. The position 
of the fulcrum of the spring H is adjustable, and the strength 
of the spring, that is, the ratio of the increase in tension, is 90 
varied as to practically balance the weights at all positions of 
their movement. The auxiliary weight E is pivoted to the end 
of the weight arm, rather than made rigid with it, in order that 
the centrifugal force acting upon the arm may be added to the 
force acting on the main weight. If it were rigid and had a 
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pivotal action around the stud J the effect would tend to oppose 
the force acting on the main weight. The link attaching the 
wxiliaty weight F is of such a length as to bring the auxiliary 
weight diametrically opposite the main weight D that they may 
talance each other ; the arms of the weight arm C are also bal- 
anced in the same way. The weight of the eccentric B is bal- 
anced by the weight K. The stop at L prevents. the inside of 
the eccentric from striking the shaft and limits the maximum 
travel of the valve. 

The two weights, D and E, are hollow and partly filled with 
lad shot. The speed can be changed by adding or removing 
dot; add shot to both to decrease speed ; remove shot from both 
io increase speed. A slight change in speed can also be made 
by changing the spring tension at G, but much change will affect 
theregulation. A great change in speed, by changing the weight 
of shot in the hollow weights D and E, will sometimes necessi- 
tate a readjustment of the spring to maintain the same degree 
of regulation; this is due to the fact that adding or deducting 
weight at one point alters the center of gyration of the system. 

If the governor does not keep the desired speed under load, 
the spring tension should be increased at G. Increasing the 
sting tension will increase the speed; to counteract this, either 
ud shot to the weights D and E or move the spring fulcrum 
lrther away from the center of the wheel. The spring tension 
tn be changed by the nut on the adjusting stud G; also by 
daunging the pin to another hole in the balance weight E. If the 
agine should run faster under no load than with load, and to a 
eater speed than is desired, decrease the spring tension and 
tgain the speed thereby lost by deducting shot, or by moving the 
ging fulcrum H toward the center of the wheel. 

The Generator.—The dynamo (Fig. 128) is designated as the 
Seal I-100-M. P.-8 type. The voltage is 80 at 500 r. p. m 
mth an output of 5 k. w. 


> 


There are eight poles. 

The field coils are made up without spools. The series coil 
8 inside and consists of 11 turns of c ypper strip, 2% inches by 
024 inch. The shunt coils are wound outside of the series and 
consist of 12% pounds each of No. 15 B. & S. G., D. C. C. C. wire, 
Over the windings are four thicknesses of tape. 
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To ensure water-proofing, the coils, after winding, are soaked 
one hour in an insulating varnish, then drained one hour and 
baked for 24 hours at 120° to 180° F.; then the tape is wrapped 
on and varnished. 


The Forbes’ Engine. 


W. D. Forbes & Company are engine builders and do not 
manufacture generators; engines of the type have been received 
in combination with Crocker-Wheeler, Bullock, and Thresher 
dynamos. 

The engine design has several individual features differing 
from types heretofore described. 

The 100 k. w. size, shown in cross-section in Fig. 130, is de 
signed for 150 pounds of steam, at 25 inches vacuum or for 
atmospheric exhaust. The cylinders are 10 inches and 20 inches 
and 10-inch stroke. 

The enclosing frame is comparatively light, and is intended 
more as an oil guard than’ for engine construction, the cylinders 
and valve chests being supported by four stanchions within the 
frame, set up in bed-plate by nuts and extending up through the 
top of the casing where they are secured by nuts and washer; 
these stanchions carry the cross-head guides for the piston rods 
and the rock-shaft bearings. The enclosing frame supports the 
valve-stem guides. 

The piston-rod packings are of the Katzenstein type (Fig. 
123). 

The piston rod and cross-head are in one forging and in one 
with the cross-head is the cross-head side having a T-shaped 
section in its extension, from the cross-head to top of the “T’ 
running under the guides; these latter embrace the top of the 
“T” and control the cross-head motion to the center line 
Wear is taken up by liners back of the guide face. 

The connecting rod is forked, securing with the ordinary 
stub end, and is comparatively short. 

The high-pressure valve is between the cylinders and is 
actuated by an eccentric secured to the shaft. 

The high-pressure and low-pressure cylinders are reversed 
as compared with most other constructions, the high-pressure 
cylinder being next to the dynamo. The governor controls the 
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L. P. valve in this engine 
. P. valt s engine and not the H. P. valve asi 
° . €@ as 18 , 
the case. -— 
The rock-shaft extends through the casing from the governor 
end and is supported by journals secured to the stanchions, It 
receives its motion through a governor connecting rod and “ 
. . . . m- 
municates its motion to a link on the valve stem of the low pr 
v~pres- 

















Fic. 131.—Governor, 100 k. w. engine. 
sure valve, the stem working in a square box guide on the outside 
of the casing. 

The fly-wheel is between the engine and the dynamo and is 
assembled on the engine shaft; the hub is used as a flange to 
attach to the flange of the armature shaft, the radial driving 
keys being fitted in slot-ways in both the fly-wheel hub and the 
coupling flanges; the crank-shaft bearing next the dynamo is 
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therefore made long to support the overhung weight of the fly- 
wheel, the weight of both fly-wheel and armature being supported 
by this bearing and the pillow block bearing at the end of the 
armature shaft. 

Governor—There are two types of governor used with the 
Forbes’ engine, both constructed on the Rites’ design. 

The type used with the 100 k. w. engine is shown in Fig. 131. 
The weight embraces the greater part of a circle and is attached 
to a cross-arm pivoted as shown. The spring controls the cen- 
trifugal motion of the weight in the usual way. The fulcrum of 
the spring is adjustable in a slot. The action and adjustments 
are the same as for other governors built on the Rites’ design. 
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Fic. 132.—Governor for 24 k. w. and below. 


The type used with smaller engine designs is shown in Fig. 132. 
ltis a modification of the Corliss type of the Rites’ design. The 
governor standing part is an iron casting keyed to the shaft. At 
one side of the shaft is an extension which is bushed to form the 
bearing for a stud extending from the governor weight, and in 
the opposite direction is an extension which forms the outer 
point of attachment of the governor spring. The governor weight 
isacam-shaped iron casting. The parts of the wheel face be- 
tween the arms (or spokes) are arched out to reduce shrinkage 
strains, and to reduce, by a multiplied fluttering, the optical 
effect of the governor's eccentric rotation. To one of the six 
ams is attached a stud which forms the inner point of attachment 
of the governor spring. The eccentric pin is of machine steel 
and extends outwardly from the hub of the governor weight. 
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The governor weight retaining plate is a composition casting 
° . ~44° ‘ an 
which is secured by two fillister head machine screws to two ex 
tensions of one of the governor arms and engages with a projec 
tion at the governor standing part to keep the governor in position 
longitudinally on the stud. When any “sticking” occurs with 
this type of governor, it will usually be found in a too tight set 
. . S ’ . 
ting up of the cap nut that secures the weight. 

The outboard, or dynamo end, bearing, is a Straight sleeve 
bearing. 

















Fic. 133.—Crocker-Wheeler 16 k. w. generator (Forbes Engine). 


[Nore 22.—The Forbes’ Company supply the bed-plate and pillow block 
bearing for combinations for which they furnish the engine. This rule is 
general where the dynamo and engine are not constructed by the same 
corporation. | 

The Crocker-Wheeler Generator. 

A 16 k. w. generating set combining the Forbes’ engine and 
Crocker-Wheeler dynamo is shown in Fig. 133; the same combi- 
nation has been supplied in the 100 k. w. size. 

The generator shown is of the modern form of multi-polar- 


field, drum-wound, slotted-core armature. 
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The 210 core discs are of .022-inch sheet steel with sixteen 
3/64-inch discs at the ends of the core divisions; 50 paper discs 
03-inch thick separate the discs to reduce Foucault currents. 

The armature winding consists of 76 coils of alternately 2-turn 
and 3-turn coils in 76 slots. 

The conductor is one No. 6 double cotton-covered, with 10 
wires to each slot. 

The connections are six-circuit to 152 commutator bars. 


RXAER RING 





COMMUTATOR 





Fic. 134.—Brush rigging 


The insulation on the coil is 1-inch linen tape, and in the slots 
two .012-inch press-board and two .oo8-inch Empire cloth. 

The bands are 14-inch wide and of No. 20 phosphor bronze 
wire, 

The commutator bars are of rolled copper separated by .035- 
ich micanite. The tails of the bars are of two copper strips 
feted in a slot in the end of the bar and also riveted together. 

The brush-holders, shown in Fig. 134, are of the radial type, 
the tension being provided by a steel-wire spring in compression. 
The brush-holders are bolted to brackets which extend radially 
award from the cast-iron rocker ring. Slots in the rocker ring 
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admit of varying the angle between the various brushes to adapt 
the brush position to any variations in magnetic balance of the 
armature circuits. The holder is attached to the rocker ring 
through two laminated flat springs of .05-inch copper. 

The brushes are of carbon and are clamped in place. They 
may be lifted from contact with the commutator by raising the 
entire brush-holder until the shoulder of the adjusting screw jg 
outside of the hole, and then pushing the adjusting screw back 
until the shoulder overlaps the edge. 

The field frame is circular in shape and divided at the center. 
At the points of division flanges are turned inwardly to take the 
two bolts in each side. The edges of the frame are turned in 
towards the center slightly, adding to the stiffness of the frame 
and affording extra protection to the field coils. 

The field spools are tin cylinders surrounding the cores; 
they have a brass head at the armature end and a glavanized iron 
end toward the frame. The insulation of the cylinder is “P” 
and “ B” paper, and of the heads a washer of 3/32-inch fiber. 

The winding of each spool consists of 750 turns of No. 10 D. 
C. C. for the shunt, and 8% turns of 34-inch by .015-inch copper 
strip, 13 in multiple for the series. 

The shunt on the series coil consists of, approximately, 24 
loops of German silver, 4 in parallel, 7g-inch wide, which are to 
be adjusted to suit the characteristics of the individual generator. 
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CHAPTER VIL. 
MOTORS. 
General Considerations as to Types in Use. 


In 1871 the electrical energy supplied to a ship consisted of 
one or two small Farmer’s series dynamos, whose armature was 
revolved by a hand crank and whose output did not exceed 100 or 
1s0 watts, an amount of energy which is now-a-days consumed 
bya single 32 c. p. lamp. The Alabama class and the Jowa are 
supplied with an output of 96,000 watts ; the Brooklyn, with 150,- 
mo watts; the Kearsarge, with 350,000 watts; and the Connect- 
cut, with 400,000 watts, or 711 horsepower at 33 per cent 
overload. 

The growing output is mainly due to the increasing demands 
for electrical drive, which consumes fully 80 per cent of the 
otal power allotted in the generators. The ease and facility of 
maintaining and repairing electric leads ; the objectionable heat of 
lng lines of steam piping; the annoying leaks of hydraulic 
apparatus ; the bulk and weight of pneumatic machines ; the avoid- 
ace of the complications incident to several different systems of 
drive within the same ship; the injurious or distracting effect on 
the personnel of a compartment in case of accident to, or the 
cutting of, pipe lines in battle; the satisfactory efficiency and 
economy of electric drive as compared with other systems, and its 
flexible adaptability to power use in general, have practically 
cused the adoption of electricity as the actuating agent for all 
power purposes outside of the engine and fire-rooms and their 
immediate connections ; in these compartments steam drive is still 
Mgeneral use. There are two exceptions as yet to the general 
application of electric drive for ship auxiliaries as compared with 
stam; they are for actuating the steering engine and the capstan 
& windlass. The peculiar shocks and stresses to which the 
mider and anchor hoist are often subjected have not thus far 
been demonstrated to be as re adily controllable by electrical 
methods, as by the cushioning effect of steam or air; electrical 
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means of handling the valves are sometimes employed. The 
engines for the two types of appliances, unfortunately, require 
long lines of piping which must be led through compartments 
where the heat is inconvenient and undesirable. 

The number and types of direct-current motors, together with 
some details, of the Connecticut’s installation are shown in the 
preceding table. 


Motor Action in General. 


The table shows that three kinds of motors, as classified by 
their windings, are employed on the constant potential circuits 
used on board ship, the series-wound, the shunt-wound, and 
compound-wound ; this selection of motor by type of winding 
results from the special aptitude of the class for a given duty, in 
accordance with various well-known principles applying to the 
motor. 

The direct-current motor and the direct-current generator are 
convertible and have the same general methods of field winding, 
series, shunt, and compound; there may be a difference, how- 
ever, as to output when the generator is used as a motor; for 
instance, a generator developing 100 k. w. at its terminals and 
having an efficiency of 90 per cent would receive at its shaft 
coupling about 111 k. w. for its engine; if now 100 k. w. are 
impressed at the generator terminals to actuate it as a motor to 
drive a load at its shaft coupling, the generator as a motor would 
develop only about &9 k. w. in drive, because the 11 k. w. fur- 
nished by the engine to overcome the generator losses is now 
taxed against the 100 k. w. input, and the output of the machine 
as a motor is lessened by about 11 k. w.; a motor may, therefore, 
be larger for the same output than a generator. 

In a direct-current generator the circuits of the armature are 
made to cut lines of force by the mechanical power of rotation, 
inducing a voltage in the circuits if the field is energized. Ina 
direct-current motor the closed loops of the armature circuits tend 
to place themselves in such a position that their area will embrace 
a maximum of the lines of force; there being a number of such 
loops in the armature the effort produces a continuous rotation 
of the armature, and the rotation enables the shaft to transmit 
power to a pulley at its end, or rotate a mechanical device which 
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is direct-coupled. The conditions of the generator are, therefore, 
opposite to those of the motor; the former receives mechanical 
power at its shaft to cause the closed loops to alter their position 
in the magnetic field—cut the lines of force—thereby giving out 
dectrical power at the generator terminals; the latter receives 
dectrical power at its terminals to cause the closed loops (carry- 
ing current) to alter their position in the magnetic field, giving 
out mechanical power to the armature shaft. 

It is the electro-dynamic force which causes the rotation of 
the motor armature; the power which the motor exerts will 
depend upon (a) the speed at which the armature revolves, and 
(b) the pull exerted at the circumference of the pulley, and (b) 
will depend upon (c) the radius of the pulley; the power exerted 
at the circumference of the pulley is technically known as the 
useful torque (from the Latin to twist). The speed at which the 
amature revolves is governed by the consideration that its arma- 
ture, revolving in a magnetic field, will also generate a voltage, 
since the circuits are cutting lines of force, and this voltage, 
alled counter electromotive force (C. E. M. F.) will be opposite 
in direction to the entering voltage from the supply line; the 
dort of the motor will be to attain that speed which will cause 
the counter electromotive force to be equal in value to that from 
the supply line at the motor terminals ; owing to the drop in the 
amature circuit—the voltage expended in maintaining the cur- 
nat through the armature to overcome the friction, a load in 
diect—the value of the C. E. M. F. can never equal the applied 
EM. F., provided the field is str mg. The applied KE. M. F. is 
equal to the sum of the C. E. M. F. and the drop in the armature ; 
bat were it possible for this drop to be zero and the C. E. M. F. 
lobe raised to the value of the applied E. M. F., no current would 
Grulate in the armature, no useful torque would be developed, 
and the motor would revolve only at that speed which is neces- 
Sty to maintain the C. E. M. F. The radius of the pulley is not 
generally considered in speaking of useful torque—or rather, it is 
tnsidered for a radius of one foot—but it will be evident that if 
motor has a useful torque about the axis of its armature shaft 
‘qual to the pull of a 40-pound weight over a pulley one foot in 
fadius, that is, 40-pounds-feet, it could lift but 10 pounds if the 
radius were increased to 4 feet; if a pulley of large diameter is 
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used the force at the circumference will be small; if of small 
diameter, the force will be large. The case is similar for the 
work done in a given number of revolutions; a large pulley will 
have a long lift per revolution, but the weight raised will be small 
and vice versa; for a given weight, and a given torque, the size 
of the pulley is, therefore, limited. The useful torque of a motor 
represents the effort force of the motor to cause rotation against 
the resisting inertia of the load and, considered with reference to 
its pulley arm, its work done is equal in foot-pounds to 
armature current (amperes) ~ field flux (Webers) x number of armature circuits. 
85,155,000 - 

The work done by the useful torque is also equal to the product 
of that torque and the speed; and the value of the work done is 
always equal to the product of the current and the counter electro- 
motive force. 

When a motor is under load, the load resistance slows the 
speed until the C. E. M. F. is sufficiently reduced to cause that 
difference of potential between the applied E. M. F. and the 
C. E. M. F., which will increase the current to a value that will 
produce the required torque ; this requisite difference in potential 
is conveniently called the effective electromotive force and is the 
E. M. F. which produces the given current through the resistance 
of the armature circuit ; knowing the armature resistance and the 
current, the effective E. M. F. for any instance will be equal to 
their product; the C. E. M. F. will be the remainder after sub- 
tracting the effective E. M. F. from the applied E. M. F., and the 
power at the instant is the product of the current and C. E. M. F. 

The permissible variation of the value of the effective E. M. F. 
is limited by the current effects of excessive sparking at the 
brushes and excessive heating of the armature as in dynamos; 
its variation in value will be equal to from 10 per cent (fora 
small shunt motor at full load) to 2 per cent (for a large shunt 
motor at full load) of the applied E. M. F., and these motors will 
regulate their drop in speed within 10 per cent to 2 per cent of the 
normal (no load) speed, depending upon the size. 

In the foregoing the conditions are based on full field, the 
ideal being produced by separately exciting the field; but in 
practice the field is excited by a voltage at the field connections 
derived from connections to the line supplying the motor, and 
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this practical method of field supply gives rise to the types of 
motors known as shunt-wound, series-wound, and compound- 
wound. 

An important consideration in connection with the action of 
motors is that of varying the strength of the field. Assume the 
feld strength to be reduced one-half, the armature would assume 
practically doubled speed to produce the C. E. M. F. and for other 
reductions the speed would vary in proportion; should the field 
strength become practically nil the flux in the armature due to 
the current could annul the field flux, the speed would increase 
indefinitely, the C. E. M. F. would cease, the useful torque would 
be destroyed, and the motor would tend to stop; short of this, 
the peripheral velocity of the armature would cause it to fly to 
pieces. From similar considerations, the armature speed will 
be decreased by increasing the field strength, because the C. E. 
M. F. will be produced under this condition at a decreased speed. 

It is the reaction of the magnetic field of the motor armature 
conductors upon the field surrounding them which causes the 
amature to rotate about its axis. 

It is the effect of the tendency to make the reaction equal to 
the action that causes the speed of rotation to tend to assume that 
value which would produce a C. E. M. F. equal to the applied 
EM. F., the speed assumed being equal to that which would be 
required in a dynamo to produce an E. M. F. equal to the C. E. 
M. F. for equal field strength. 

ltis the mechanical friction and other losses of the motor arma- 
ture which prevents the C. E. M. F. from equalling the applied 
EM. F., and hence an effective E. M. F. is present under even 
0 load conditions. 

It is the effective E. M. F. which causes the current through 
the armature resistance at even no load conditions and which 
evelops useful torque: 

Itis the increase of the effective E. M. F. which increases the 
arent to produce increased torque for increased load, the 
maximum current being limited in value by heating and sparking 
tliects. Under constant field increased effective E. M. F. is the 
imeomitant of corresponding decrease of speed. 
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The Shunt-wound Motor. 


In this type of motor the excitation of the field is accom. 
plished (Fig. 135) by a winding which is shunted from the supply 
line at the motor terminals or their connections ; hence, the field 
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Fic. 135.—Diagram of direct-current motor windings. 


is always of the same strength (the voltage of the supply "aaa 
ing constant), and this condition of constant strength of fie x 
practically that above-mentioned for the full field of separa 
excitation. 
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This type of motor will develop but comparatively small differ- 
ences of speed, owing to the strong field, in generating the varia- 
tions of C. E. M. F. necessary between no load and full load, and 
the speed will vary between these limits of load only about 2 
per cent for a large motor and 10 per cent for a small motor. 
This good automatic regulation of the speed makes such speed 
practically constant and gives rise to the statement that a shunt 
motor gives constant speed under variable load (within its oper- 
ating limits of load) and that a@ shunt motor is self-governing. 
The effect of increasing the load is to slow the motor a few per 
cent until the effective E. M. F. produces the necessary current ; 
sudden variations of increase of load, and overload, produce a 
mush of current in the armature, which devices in the supply line 
an be made to control to below the permissible maximum. 

Since the field is at full strength there can be no important 
acession to the field strength on starting, hence the useful torque 
wil not be increased at starting over the full-load conditions as 


compared with a series motor. 


The Series Motor. 

In this type of motor the excitation of the field is accomplished 
(Fig. 135) by a winding which is in series with the armature 
winding and the excitation of the field is wholly due to the cur- 
rent circulating in the armature at the instant. Under no-load 
wnditions this current will be small and the field be very weak; 
hence the armature must assume high speed to produce the C. E. 
M.F. This is the practical case explained for a motor operating 
mder weak field, and so likely is a series motor under light-load 
wnditions to assume that peripheral speed which could destroy 
the armature that it is mandatory that a series motor shall always 
le sufficiently loaded to control the speed within safe limits; a 
ation in this direction is that a series motor could destroy itself 
by excessive speed if all load was suddenly removed from it. The 
fies motor having a variable strength of field, increasing and 
diminishing in proportion to the current, has necessarily a wide 
Naflation in speed between its full load and (practical) no-load 
wnditions, and does not approach self-governing requirements. 

At starting and when the current is small in proportion to the 
dactitical current (that current which will bring the magnet 
res up to semi-saturation), the torque 1s proportional to the 
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square of the current, and the useful torque is large in comparison 
with that at full load; this heavy torque at starting is the chief 
advantage of the series motor. 

The wide variations in speed of a series motor usually result. 
in producing an excess of torque for the given load, and this 
develops an acceleration of speed; this property, together with 
the great starting torque, is the basis of the, commercial use of a 
series motor for hoists, elevators, and railways; the load starts 
more promptly, and once started the speed of travel is accelerated, 

The Compound Motor (Fig. 135).—This type of winding is 
a combination of a series and shunt field winding on the same 
field core and may be cumulative (sometimes styled additive) 
when the effect of the series winding is to assist the shunt wind- 
ing as in a dynamo; or differential, when the effect of the series 
winding is to oppose that of the shunt winding. 

The cumulative method has the advantage over the simple 
shunt winding of supplying to the motor that excess starting 
torque which is lacking in a shunt-wound motor, but the govern- 
ing, once started, will be inferior to that of a shunt motor but 
better than for a series motor, and will depend upon the relative 
strength of the series and shunt field. 

A second advantage is that on sudden removal of the load the 
shunt field will still produce strong field and the motor will not 
race away. A third advantage is that the series field, by acces- 
sion of current in its winding, will assist the shunt field in pro- 
ducing torque to overcome increased load, though usually at 
reduced speed. 

The differential method produces closer self-governing of the 
motor than the plain shunt winding ; for, as the load is increased, 
the current circulating through the series winding is increased, 
weakening the total motor field, and the armature tends to speed 
up under the weakened field conditions. By proportioning the 
series and shunt windings, it is, therefore, possible to correct 
the tendency of a shunt motor to slow down when under load or 
to increase in speed when unloaded, even within its small natural 
operating limits, and thus more closely govern the speed. The 
method is not employed for compound motors on board ship ; 
its close self-governing properties are sometimes availed of for 
commercial uses where such properties are the major issue. 
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The availability of the properties of the various types of wind- 
ings for shipboard use, on constant potential mains, are con- 
tasted as follows : 

The series motor is valuable for its great starting torque and 
ged of action, properties that are well suited to the operation of 
winches and rammers and for work of this kind the series motor 
singeneral use. An objection to this type of motor for winch 
practice is the fact that the speed rises dangerously high if the 
iad is thrown off (the fall parting, for example), the strength of 
ie field being diminished by the rise of the C. E. M. F., and con- 
gqent drop of current. The motor makes the attempt to attain 
te speed at which the C. E. M. F. equals the applied E. M. F., 
ah increase of speed diminishing the field current and in turn 
iC. E. M. F., and calling for higher speed to attain to the 
gplied E. M. F.; theoretically, the speed of the series motor 
méer such circumstances is infinite, but the practical limit is 
fund in the fact that friction and internal losses always make 
emething of a load, so that no motor ever runs absolutely light ; 
athe end, the limiting qualification is the ability of the armature 
Oremain intact under the high peripheral velocity, and the 
dances are assumed in commercial crane practice from a com- 
anison in cost, the series type of motor being comparatively cheap. 
The shunt motor preserves a practically constant speed; it 
ts, however, the great defect of having small starting torque as 
ampared with a series motor under similar conditions. The 
gecal adaptation of the shunt motor is to start with no load or 
nih a light load and afterwards preserve a practically constant 
eed; the apparent exception of the load imposed by turret turn- 
™, gun elevating, and whip hoists, has, therefore, to be met by 
age power in comparison with the actual required for the duty. 
The great advantage of the shunt motor is, then, its good self- 
geming features, the property of constant speed, and this 
mMperty is preferable for the vast majority of motors installed in 
telist on pages 334 to 337. It will be noted that of motors of 
mhorsepower and above the most are shunt motors, and for a 
Mprity of the classes of duty the shunt motor is also preferred 
ind best. 

Thecompound motor, with cumulative inding, is very gener- 
Wy installed for the operation of electrically operated water-tight 
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doors and power hatches; it is installed for the operation of 
winches on board of the Connecticut. 

Its advantage for use with water-tight doors is due to the good 
starting torque and that when the door meets an obstruction jn its 
path—such as the wedges in case of the usual door, or wedges 
and coal over the threshold, in case of a bunker door—the new 
resistance slows the armature; the effective E. M. F., and conse. 
quently current, is increased; the series field is increased, 
strengthening the total field; more current results and the action 
becomes cumulative. And, although the armature is slowed, the 
large increase of field and current increases the torque; the net 
result is that the motor exerts a strongly increased power in 
closing the door, but at reduced speed, the latter not being an 
important disadvantage for the particular duty. 

For the case of the power hatch the compound motor has ad- 
vantages of good starting torque combined with fairly steady 
speed after starting. 

Its advantages for winches resides largely in the protection 
afforded the motor against racing in case of loss of load, an im- 
portant feature in ship duty. 


Motor Reversal and Control. 

Motor Reversal.—If two generators, one series-wound and 
the other shunt-wound, have been connected up as generators 
and both are to revolve clock-wise, for example, and current is 
supplied separately to each at constant potential to drive them 
as motors, the current entering at the positive, generator, termi- 
nal in each case, it will be found that the shunt-wound machine 
continues to revolve clock-wise as a motor, and the series-wound 
machine revolves counter clock-wise; the former has assumed 
the same direction of rotation as when driven as a generator 
while the series-wound machine rotates in the opposite direction 
to that in which it was driven as a generator. This arises from 
the fact that in the shunt-wound machine the current in the field 
is in the same direction as when operating as a generator and the 
directions of the lines of force are the same ; and hence, to oppose 
the applied voltage, the armature must revoive in the same sense 
as when operating in the generator; the case is different for the 
series-wound machine because the applied voltage reverses the 
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feld, and hence the motor must build up a C. E. M. F. by a 
counter-clock-wise rotation. 

If now we reverse the direction of the applied E. M. F. by 
connecting its positive side to the negative generator terminal, 
the shunt-wound motor will still rotate clock-wise, and the series- 
wound, counter clock-wise ; reversing the polarity of the applied 
F. M. F. has, therefore, effected no change in direction of rota- 
tion in either case and for the reason that the reversing process 
used is applied as well to both field and armature; reversal of 
direction of rotation of the motor is, therefore, to be accomplished 
by reversing either the field current, or the armature current (the 
ordinary method), but not both. In a shunt motor the object 
1S readily accomplished by constant excitation of the field and 
reversing the motor by reversing the current entering the arma- 
ture; in most shunt motors installed on board ship for which 
reversal is desirable the fields are already separately excited for 
speed control; a reversing switch in the armature leads makes 
reversal a simple problem. 

The design for a reversing switch for a series motor breaks 
both the armature and field current at the same instant, that is, 
both field and armature have no applied E. M. F. at the “ off” 
position of the controller, and hence the proper conditions obtain 
for connection to the line ; this is different from the condition for 
ashunt motor whose field is kept excited directly from the mains 
whatever the position of the reversing switch, whether “ off ” 
or“on” in either direction. 

Motor Control.—This term is applied to the operation of cir- 
cuit devices by which the motor can be operated at varying 
speeds; it commonly embraces also that type of apparatus for 
starting motors which are intended to operate at rated speed and 
which are known as starting rheostats or starting boxes, which, 
though not intended in any sense to vary the speed, are still a 
part of any speed control design, as regards their simple features 
at least. The systems of control used in the Navy are starting 
theostats, the Leonard system, the Day system, and the Panel (or 
Multi-voltage) system. 

Starting Rheostats.—It is evident that a motor must have 
ume to start and develop C. E. M. F. before the total E. M. F. 
ot the supply line can be applied ; otherwise, an enormous current 
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would result which would seriously injure the brushes and com- 
mutator and could destroy the insulating materials in the arma- 
ture, or, in common parlance, would probably burn out the motor ; 
and the object of the starting rheostat is to provide a means of 
supplying the total applied voltage gradually, though in a fairly 
brief time, and thus afford the requisite time to overcome the 
inertia of the armature and establish the magnetic reactions: the 
simplest method is to insert a variable resistance in the supply 
line. ' 

















Fic. 136.—Motor-starting rheostat with no-voltage and overload release. 


A type of starting rheostat for a shunt motor which is com- 
plete in all essentials is shown in Fig. 136. The design consists 
of a non-combustible box in which the resistances are enclosed. 
The cover, to which the various electrical connections are secured, 
is made of some non-conducting material, more often slate or 
marble. Near the top of the cover are brass studs or blocks 
which pass through the cover and are connected the one to the 
other through the resistances; these resistances are not neces 
sarily distributed equally between the blocks but may differ st 
have a series-parallel connection according to convenience 0 
design, and the resistances may be of any form, coil, metal sunk in 
enamel, ribbon in asbestos, etc., as may be best for compactness. 
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The diagrammatic connections are shown in Fig. 137, from which 
t will be seen that the spring lever can be gradually passed, a 
few seconds per block from the left-hand blocks on to the right, 
passing from block to block and cutting out resistance until it 
fnally reaches the extreme right-hand block, when all resistance 
due to the rheostat is cut out and the motor armature is receiving 
the full voltage of the supply line, the losses of voltage before 
arriving at the last block having been dissipated in heat in the 
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Fic. 137—Connections of motor-starting rheostat with no-voltage and 
overload release. 


theostat. The three left-hand blocks shown are merely mechani- 
al adjuncts as a rest for the spring lever, and at which the 
circuit is open, or “ off.” 

It will be noted that the motor field is energized before any 
voltage is applied to the armature, as will appear from the con- 
uctions ; this is mandatory in starting shunt motors, which would 
o account of weak field start under irregular conditions of ex- 
ts of current, sparking and heating, were the field connections 
shunted directly from the armature terminals as in a short-shunt 
dynamo ; it is essential that a comparative period of time elapse 
m getting the field to full strength. 
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The device shown on the right side of the cover is an electro. 
magnet connected in the field circuit and is called the no-z ‘oltage. 
release magnet; it holds the spring lever to the right-hand block 
by the attraction of its pole pieces on a soft-iron armature attached 
to the spring lever as long as any current is passing from the 
supply line; if the voltage fails from the opening of a circuit 
breaker or blowing of a fuse the spring throws the lever back tp 
the left-hand blocks since the no-voltage-release magnet can no 
longer attract the armature and hold the lever. This safeguards 
the motor against the contingency of leaving the spring lever on 
the right-hand block when, the voltage of the line having been 
re-established by closing the circuit breaker or by a new fuse, the 
total electromotive force of the line would reach the armature 
when at rest, or when not developing sufficient C. E. M. F.; this 
is the very thing that the starting rheostat is intended to prevent, 
The no-voltage-release magnet is, therefore, to be regarded as a 
sine qua non for proper design in any starting rheostat. 

The device at the bottom of the cover is connected in the arma- 
ture circuit and is known as the overload-release magnet. It has 
a pivoted armature at whose outer end are two contacts, electri- 
cally connected, which, when the magnet armature is attracted, 
short-circuit two binding posts, shown; these binding posts are 
the connections of the no-voltage-release magnet, and these, being 
short-circuited, deprive the magnet of current; hence, the mag- 
net releases the spring lever and the spring brings the lever to 
the left-hand block as in the ordinary case of the operation of this 
magnet for no-voltage release. “The device protects the armature 
from any current whose value is greater than that permissible 
and its magnet is so adjusted as not to operate below that cur- 
rent. An intent of the overload-release magnet is, however, t 
guard against the overload on a motor which is so often occ 
sioned by the carelessness of that attendant who, in starting the 
motor, moves the lever too rapidly over the blocks; the inability 
of the motor to establish its speed and the necessary C. E. M. F. 
would result in such a case in a large excess current; this par- 
ticular intent in this device is said to have given rise to a char 
acterization for this and other designs on similar lines, partict- 
larly in alternate-current work, as a “ fool- proof ” device. Not 
withstanding the protection afforded by the overload-release de 
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vice, it is frequently omitted in designs of starting rheostats and 
3 fuse in each pole substituted. 

It is important to remember that the starting rheostat is not 
to be used as a controller to vary the motor speed. Although 
the variable resistance can effect a control of speed the resistances 
are designed to endure the current only for that short time which 
is necessary to start the motor, hence any attempt to regulate the 
motor speed by leaving the lever on other than the armature stop 
would result in unduly heating the resistances and they would 
fnally burn out; and only because they were not designed for a 
protracted heating effect of the current used in starting. 


The Leonard System of Control. 


This system was designed by Mr. H. Ward Leonard, to reduce 
to the lowest practicable limits the amount of energy required in 
starting and operating motors. To start a motor properly it is 
necessary to apply at first only a small proportion of the maxi- 
mum voltage of the circuit from which it is actuated, and gradu- 
ally increase to the full voltage of the line. In the customary 
methods, this is accomplished by a rheostat whose resistance, 
combined with that of the motor armature, is sufficient to keep 
the current to about 1 or 1% times the rated full-load current at 
the time of first closing the circuit; the result is that half or more 
of the fall of potential takes place in the rheostat and becomes 
lst energy; but if the voltage is generated only in the amount 
actually required for the time being, this rheostat loss can be 
obviated, to the economy of energy. 

The system is employed for the shunt motors for turret turn- 
ing, and in recent practice for gun elevating, and combined with 
it is the advantageous expedient for refined control of speed, 
separate excitation of the motor fields independently of the 
amature circuit, and a further combination for reversal is 
afforded by the separate excitation in that the excitation being 
‘nstant in direction, reversal is easily accomplished by merely 
feversing the entering direction of the armature current. All 
these processes—varying the generator field to control the volt- 
age, separate excitation of the motor fields, and the reversing 
switch—are included in the design of the controller device and 
operated in a simple motion of the controller lever. 
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As applied to turret turning and gun elevating, Mr. Leonard’s 
method is shown in an elementary way in Fig. 138. L and 
are the line wires of the supply circuit from the switchboard, 
GF and MF are the generator and motor field circuits that are 
excited by the supply circuit. The voltage of the generator field 
can be controlled in amount as required by the variable rheostat 
R. The motor field, MF, is separately excited from any lines 
leading from the switchboard other than those connected up with 
the generator, GA (or that employed for operating the turret. 
turning motors) ; the motor fields are, therefore, constantly ex- 
cited to the full voltage of the line feeding them. GA and MA 
are the armatures of the generator and motor, respectively; RS 
is a reversing switch through which the direction of the current 
flowing into the terminals of 1/A can be changed. 











L 
RS 
~ _ ——————— ce s | 
— a. | GA $=3 as 
MF = mA - =—£R 4 
- ! — > 
== ae = 
=s ee ag ee 
Gr 
\ 
Fic. 138.—Diagram of Leonard system of control. 
The operation is as follows: The generator is driven at the 


constant speed required for its full output by some prime mover 
such as a direct-connected engine (or motor, in motor genera- 
tors). When the rheostat in circuit with the generator field is 
open, no voltage is generated in the generator armature; on 
closing the rheostat circuit, the current flowing will magnetize the 
generator field and the generator armature will generate a volt 
age, and, when the reversing switch is closed, this voltage will be 
that at the brushes of the motor armature also. As soon as the 
voltage has risen to a sufficient value, the current, which has been 
increasing as gradually as the voltage, will finally produce just 
the requisite torque to turn the motor armature. As the motor 
field is constant and at full strength, the necessary torque will be 
produced with a minimum of current. 

It will be seen that there are no losses in motor armature 
rheostats, and that no sudden shock has been applied to either the 
generator or motor. The speed of the motor may be increased 
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dually to the maximum, which will obtain when all the resist- 
ance due to R is cut out of the generator field as the generator 
will then give its maximum voltage. 

The direction of rotation of the motor is changed by the use 
of the reversing switch which reverses the polarity of the motor 
armature terminals, the current entering oppositely. A strong 
braking action can be obtained by short-circuiting the motor 
armature at the time when the load tends to rotate that armature 
after the generator voltage has been cut off, as: the motor will 
then be acting as a generator, through a low resistance, and the 
drag on its armature will tend to stop it. 

The method of practical application of the system is explained 
in connection with the connections for turret-turning motors. 


The Day System of Control. 

The system was invented by Mr. Maxwell W. Day of the 
General Electric Company. 

The controller is similar to the well-known street ‘car style of 
construction, but has a system of connections especially adapted 
for hoisting work (for which the control of the speed in lower- 
ing is a very important matter on account of the high efficiency 
of the hoisting mechanism) the system permitting the load to 
overhaul for hoists in which the ordinary crane practice of using 
aseries motor and solenoid brake would be unsatisfactory. The 
connections are so arranged that in hoisting the load a portion of 
the rheostat is introduced into the armature circuit, but not quite 
sufhcient to start the full load on the first hoisting notch, or posi- 
tion, of the controller. The second notch cuts out sufficient 
sistance to cause the load to start, and the other points on the 
controller will give a control of speed. This system of connec- 
tions is shown in the elementary diagram (Fig. 139), which repre- 
sents the successive steps, 5, 4, 3, 2, I, of cutting out resistance, 
until full speed is reached. As the resistance is turned out of the 
circuit, the speed increases, and as the resistance is turned into the 
Greuit, the speed diminishes, until on the “ off” position, the 
main circuit is broken, and the armature is short-circuited on 
self, producing a powerful brake effect, causing the armature 
0 mstantly stop and prevent any rapid descent of the load, 
although the load will descend slowly unless some other mechani- 
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useless waste of current through the rheostat; the resistance is 
such that this current may amount to 15 or 20 per cent of the full- 


load current of the motor. In the first lowering position of the 

- . ° ° . not 4] ” 
controller for this arrangement, the armature is short-circuited on ~~ ; 
, , ; < Tau, an 
itself and both lines are connected to the rheostat. The next ; 


np , as show 
position puts the armature in multiple with a portion of the vil se 
° , . : i Se 

rheostat; the armature will now receive current from the line, Sins 
. a , ot 
in case it does not start of itself or it will produce a current cores 4 
through this portion of the rheostat in addition to the current the brak 
passing through it to the line. In the next position, more re evpsy a 
sistance is put in multiple with the armature, and the greater bwering 
current is taken from the line, if the motor does not start, or a The 3 
higher speed as a generator is produced if the motor acts as 4 solenoid 
generator. In this system this portion of the rheostat may be anecte 
considered as being in multiple with the armature as regards the solenoid: 
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current received from the line, and in series with the armature 
as regards the current produced by the armature itself. 

The feature of the Day control is the electrical braking action 
of the motor armature when, as actuated by the load, it is operat- 
ing as a dynamo. | 

The electrically operated mechanical brake, or solenoid brake, 
often used as an adjunct to this system of control is shown in 
diagrams A and D of Fig. 140. 

and 2 are the two solenoid coils attached to, and embracing 
the cores of, the yoke 14. A weight, 3, with cores, 4, 5, is at- 
tached to the brake lever, 6. As long as the coils 1 and 2 are 
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Fic. 140.—Day system differentially-wound. 


not energised the weight, 3 (and brake lever, 6) will be free to 
fall, and from the arrangement of the pivot of the brake lever 
shown, and the brake band, 7, the weight of the brake lever 
will set up the brake band against the brake wheel, 8, attached to 
the motor armature shaft; if the coils 1 and 2 are energized the 
cores 4 and 5 will be attracted and the brake lever will release 
the brake band from the brake wheel. 9 represents the drum or 
gypsy around which is taken the fall or rope for hoisting or 
lowering the weight, 10. 

The application just described contemplates that the brake 
solenoid coils shall be si milarly wound and both coils shall be 
connected in series across the mains. In the more recent patent, 
solenoids 1 and 2 (Fig. 1 40) are not wound alike but have a 
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difference in their number of turns and size of wire as shown. 
The connections are made, as shown in diagrams B and C, toa 
contact at the solenoids to which one end of each coil, 1 and 2, is 
led; 1 is then connected back to the positive main, 11. while 2 
is connected to the motor armature circuit. In hoisting, diagram 
B, solenoid 1 shunts the resistance, 13, while solenoid 2 shunts 
the armature. Before the motor starts in lifting, substantially 
the whole electromotive force of the line will be consumed by 
the resistance, 13; coil 1 will be strongly energized, while coil 2 
will receive practically no magnetization, being short-circuited 
by the armature; but, as the motor begins to attain speed, its 
increase of counter electromotive force will shunt an increasing 
amount of current through coil 2. When the motor has reached 
full speed, nearly the whole electromotive force of the mains is 
consumed in the motor armature ; coil I now ceases to perform its 
function of holding the brake released, but coil 2, receiving the 
full potential of the mains, is sufficient to prevent the lever arm 
from dropping and setting the mechanical brake. This office 
coil 2 is able to perform the more easily since the cores, 4, 5, 
have already been drawn close to the yoke, 14, and the magnetic 
reluctance between the cores and the yoke, 14, is, therefore, small. 
The device requires only that loss of energy which is due to 
coil 2 and which is substantially less than for two similar coils 
connected in series. 

In lowering, diagram C, the connections of the brake solenoid 
are altered. Current can still flow through coil 1 as before, but 
it passes by the connection, shown below the resistance, out of 
the negative main. Since the armature current is reversed the 
direction of the current through the circuit of coil 2 is also re 
versed, as it shunts the armature, and would tend to demagnetize 
the coils, 4, 5, by neutralizing the action of coil 1, and, at the 
full-speed position, would practically accomplish it and cause 
the brake to be applied were coils 1 and 2 of the same resistance; 
but as the construction of coil 2 is of finer wire its magnetizing 
power is small and the cores retain enough magnetism to hold the 
brake released. When the motor acts as a dynamo, coil 2 holds 
the friction brake released, but sets it when the motor slows 
down and the current which the motor is generating lessens. 

The practical method of application of the system is explained 
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in connection with the connections for the 13-inch turret ammu- 
nition hoist. 
The Panel (or Multi-voltage) System of Control. 
This system is a method of changing from a higher to a lower 
voltage and vice versa for some motors on the Kearsarge and 
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Fic. 141.—Turret-turning system. Elevation. 


Kentucky which can be energized by multiple voltage; it is ex- 
plained in connection with the particular motors and class of duty. 


Turret-Turning Motors. 
One of the latest arrangements for the turret-turning system 
Sshown in the sketches of Fig. 141 (elevation), and Fig. 142 
(plan), 


Two motors, independent of each other, have their shafts con- 
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nected together by beveled gears. Each motor has a bevel 
pinion on its shaft which meshes with a similar bevel] Pinion on 
a worm shaft; the worm drives a horizontal worm wheel which 
is connected to a vertical shaft through a friction clutch ; and the 
vertical shaft, through a pinion at its upper end which meshes 
with the rack at the base of the turret, drives the turret. The 
friction clutch is set tight enough to drive the turret under usual 
operating conditions, and is of the cone type. Should the clutch 
be overloaded it will slip and protect the gears. 

The beveled gear wheels are fitted with sprockets for attach. 
ing hand gear by chain in case the motors are disabled. 
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Fic. 142.—Turret-turning system. Plan. 


[Nore 23.—In an older system installed the motors are secured to 
brackets on the walls of the handling room and at the proper height for 
engaging the gears. Both motors revolve in the same direction, both 
driving through bevel gears to one shaft which runs across the turret; 
the object of the cross-shaft is that one motor may drive the turret by 
driving both pinions should the second motor be electrically or mechantc- 
ally disabled, and also to permit one motor to revolve the armature of the 
other motor through the bevel gears, instead of through the worm wheel 
and worm, should the other motor fail electrically. This shaft carries at 
one end a right hand and at the other a left hand worm, each of which 
engages a worm wheel at the top of a vertical shaft. At the lower end of 
each vertical shaft is a pinion which meshes with the circular rack inside 
of the barbette and thus drives the turret. The worm wheels are connected 
to the vertical shafts by cone friction clutches which can be adjusted by 
nuts to carry the desired load, or to slip off, if the load be exceeded, 0 
prevent damage to the driving mechanism from an excessive overload, 
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ach as occurs when firing one gun or from the impact of a projectile on 
suc s | , : 
the outside of the turret tending to produce a rotation of the turret inde- 


pendently of the motors. | 


The Motor. 


A type of motor used for turning 8-inch turrets superimposed 
on 13-inch turrets, unbalanced, is shown in Fig. 146. It is rated 
at so horsepower, and is of the enclosed, armored type, 4-pole, 
and classified by the General Electric Company as C. B.-11-B.-1. 
It is shunt-wound and is designed for an armature speed of 400 
.p.m., and an input of 540 amperes at 8o volts, full load. 

The magnet frame is an octagonal steel casting made in two 
pieces. Feet are cast on the lower frames and are drilled for 
bolting the motor to its foundation. The upper frame is held in 
position by six steel tap bolts. 

The pole pieces are of cast steel and are bolted to seats bored 
in the magnet frame and located at 45 degrees from the hori- 
wntal. In assembling they must exactly fit their seats or the air 
gap will be altered and the pole tips be likely to strike the arma- 
ture, as there is no dowel pin or key. 

The armature bearings are cast on the lower frame and are 
fitted with removable caps and split linings. They have large 
pockets for catching the waste grease. The caps are held in 
position by steel bolts and have large grease boxes cast on which 
are fitted with composition covers, held in place by copper-plated 
seel springs. The armature-bearing linings are cast iron, bab- 
bitted, and made in two halves; they are provided with slots for 
aimitting the grease lubricant to the shaft. 

The armature is the usual slotted-core, barreled-wound type. 

The brush rigging consists of a revolving cast-iron yoke, made 
in two pieces, fitting on the commutator end bearing. The yoke 
supports four insulated brass studs which are cross-connected by 
#8000 cm. cable, rubber-insulated, and braided to 1.1 inches 
outside diameter. Each stud has six brush holders with carbon 
brushes, 1 by 1% by 2% inches, similar to those used on the form 
G dynamo. The brush-holder springs are adjustable to give 
Poper tension to the brushes. The brush-holder cables are 
brought out through the front end of the lower frame by two 


brass connection bolts which are insulated from the frame by 
fer washers and bushines. 
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There are three large rectangular hand holes in the upper 
frame immediately over the commutator through which the 
brushes can be sand-papered and fitted; they are provided with 
cast-iron covers, made water-tight by soft rubber gaskets, and 
held in position by bronze wedge bolts. The ends of the upper 
frame have semi-circular openings fitted with malleable-iron 
covers which are held in place by bronze cap screws and made 
water-tight by soft rubber gaskets. If desired, the semi-circular 
covers can be left off for ventilation. To allow for examination 
and adjustment of the lower brushes, two circular hand holes 

















Fic. 143.—Motor for turret turning. 


are cast in the commutator end of the lower frame and are fitted 
with cast-iron covers held in place by springs. To sand-paper 
the brushes on the lower studs, it is necessary to disconnect the 
brush-holder cables and revolve the brush-holder yoke until the 
lower brushes are brought to the top where they can be reached 
through the rectangular hand holes. 

The (two) motors for turning the single 12-inch balanced tur- 
rets are of similar construction. They are rated at 35 horse- 
power, at 80 or 125 volts, and also have a rated speed of 400 
r. p. m. 
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The (two) motors for turning each of the single 8-inch bal- 
anced turrets follow the same general design, having an output 


of 15 horsepower at 125 volts, and a rated speed of 400 r. p. m. 


The Controller for the Turret-Turning System and its 
Operation. 

This especial type of controller, known as the “P” type, is 

wed when the voltage of the generator field and armature is to 

















Fic. 144.—Controller for turret turning. P-2 type. 


wevaried to change the speed of the motor, on the Ward-Leonard 
ysiem, and is, therefore, called a variable voltage controller. It 
Sradically different from other controllers, both in design and 
ystem of control; while it retains the general features of all 
controllers, the proportion and arrangement of its contacts are 
quite different. 
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There are two typical varieties: that used with the Superim- 
posed turret system, and known as the P-2 controller: and that 
used with the single 12-inch balanced turret and known as the 
P-10; both notations are those of the General Electric Company, 


The P-2 Type of Controller. 

This typical design is shown in Fig. 144 and is that used in the 
Kearsarge for the turret-turning system. 

The frame is a cast-iron plate, having a projecting shelf or 
ledge at the bottom, provided with four drilled lugs for fastening. 
The cover is of sheet iron, semi-cylindrical in shape, and held by 
hinges and swinging bolts. At the bottom is a bearing for the 
cylinder shaft, the upper bearing being in the cap-plate. To 
remove the cylinder, take off the cap-plate and pull it straight 
up, as the shaft extends through the bottom of the controller and 
the lower bearing has no cap. 

The cylinder is supported on a steel shaft 11% inches in diame- 
ter, and consists of a wooden cylinder, pinned to the shaft, sup- 
porting cylindrical castings for the contacts. There is one cylin- 
drical casting at the top, with one continuous ring and eight 
pairs of short segments for controlling the field of the generator. 
There is so little danger of burning these segments that they are 
not provided with removable pieces. Below these there are two 
castings on one side of the cylinder and three on the other, 
which take the armature connections and are provided with re 
movable segments or contact rings. Of these, four on each side 
for making the armature connections are 3 inches wide; there are 
three others for auxiliary rheostat connections with are 1 inch 
wide. All of these segments are provided with removable tips 
that may be removed without removing the entire segment 

At the bottom a coupling connects the controller to a vertical 
shaft which is mechanically operated by stops at nearly the limit 
of travel of the turret, turning the cylinder to the “ off” post 
tion. This safety device prevents that degree of rotation which 
would allow the guns to strike the superstructure. Dependence 
should not be placed upon it except for emergencies, but it will 
usually serve to notify the operator when he is approaching the 
limit of train by automatically moving the handle. 

On the wooden blocks supported by the frame are several 
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contact fingers, insulated by the block from each other and 
fom the frame. The fingers are stamped from copper and are 
held in position by springs and adjusting screws, so that when the 
cvlinder is rotated its segments will make firm contact with the 
fingers whose springs give sufficient pressure to ensure good 
electrical connection. The fingers are supplied with binding 
posts in which wires or cables are fastened, making the necessary 
connections between the line switch, motor, and rheostats. The 
wires are carried directly out through the back of the frame, 
being insulated from it by rubber bushings. The fingers are 
fastened in their bases by small screws which permit the replacing 
of any which may be injured. The adjusting screw is provided 
with a check nut that the screw may not jar loose after the finger 
has once been adjusted 

The bases are fastened to the wooden block, and the wooden 
block to the controller frame, by screws. 

There are two kinds of contact fingers used; those at the top 
are 4-inch wide and have bases which are provided with binding 
posts for the connections to the generator field and rheostat; the 
other fingers are I-inch wide and are arranged in sets of three 
ach on a common finger base for the main contacts, and single 
fingers for the auxiliary contacts. The finger bases are provided 
with binding posts for the main leads. On the back of the con- 
troller are two sets of three fingers each, mounted and connected 
toa brake rheostat. 

Blow-out Magnet.—In order to reduce that burning of the 
segments and fingers which is likely to result from the operation 
of the controller, a magnetic field is provided which has the 
effect of instantly breaking the electric are formed when a cir- 
aut is broken. This magnetic field is produced by a spool or 
coil surrounding the lower end of the cylinder shaft. In addition 
asteel pole piece is supported over the fingers which is connected 
magnetically at the bottom to the bearing of the shaft, forming a 
magnetic circuit consisting of the shaft, bottom of the controller 
frame, and the pole piece, the circuit being completed by the air 
space between the pole piece and the shaft, and supplying a mag- 
metic field along the end of the fingers. There is some magnetic 
feld on the other side of the controller cylinder, between it and 
the back of the controller, but only that portion formed between 
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the pole piece and the shaft is employed in blowing out the arc, 
The magnet coil is located at the bottom of the frame and sur. 
rounds the lower end of the cylinder shaft and its bearing. The 
magnet spool is provided with two binding posts, one of which 
is connected to one of the finger bases, and the other to the circuit, 

Arc Deflector—To more thoroughly insulate the fingers from 
each other and from the cylinder and pole piece, strips of fire- 
proof insulating material are provided, extending between the 
fingers and pole piece, with division plates extending between the 
fingers themselves. ‘The division plates are placed between the 
main contacts only, as the current for the field contacts is so small 
that more are not necessary. 

Star Wheel.—That the operator may judge the position of the 
cylinder while operating, without looking at it, a wheel is fast- 
ened to the cylinder shaft (in the usual controller this contains 
several notches or teeth) ; these engage a roller, supported on the 
end of the pawl, which is pressed against the star-wheel by a 
spring. As the cylinder is rotated the pawl offers resistance to 
the movement of the handle, and, as it moves into the notches, the 
effect is plainly felt by the operator. The controller handle 
should rest only in the position shown by this pawl and star- 
wheel, as it is at these points that the fingers make the best con- 
tacts with the cylinder ; it should not be left at intermediate points. 
In the particular type used for turret motors the star-wheel is 
located at the upper end of the shaft and contains but one notch, 
located at the “off” position; others are not necessary as the 
main circuit is broken at the time of starting and stopping and 
the current controlled by the upper part of the cylinder is small. 
The star-wheel gives the additional advantage of making a quick 
break at the time of passing from one position to another, the 
tension of the spring helping to turn the cylinder after the roller 
has passed the point between two notches. It is essential that 
this controller should operate easily and not interfere with the 
training of the gun; it should have a plainly marked point at the 
off ” position. 

The cap-plate is a semi-circular brass casting at the top of 
the controller containing the bearing for the cylinder and a bear- 
ing for the secondary shaft which is connected by gearing to the 
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cylinder. It has a pointer to show the position of the gear and 
indicate the position of the cylinder. 

The handle, instead of being carried on the main cylinder 
shaft, as in other controllers, is carried on the secondary shaft, 
which is connected by pinion and gear of about 4 to I reduction 
to more easily operate the main cylinder. While the main cylin- 
der turns nearly half a revolution in each direction from the 
‘off ” position, the handle itself turns more than three and one- 
half revolutions. The gear carries marks on its top surface to 
show the position of the cylinder. If it is desired to operate the 
cylinder directly the pinion gear may be easily removed and the 
handle put directly on the main shaft, in which case the index 
points on the cap-plate will show the position of the cylinder, 
If desired, a hand-wheel may be used instead of the handle. 

The operation of the controller as an adjunct to the Leonard 
system of control is shown in the diagram of Fig. 145, which 
represents the connections as applied to the after turret of the 
Kearsarge. The diagram contemplates the operation of two 
motors in the same turret from a single dynamo room generator, 
and in tracing it, it should be remembered that most power cir- 
cuits of the Aearsarge are installed for both three-wire and two- 
wire use, explaining that switch-board bus which is marked 
“ neutral bus’; that the 50 k. w. generator operating the motors 
has a German silver connecting strip, by which the series field 
can be partially cut out and the generator run mainly as a shunt 
machine, a small amount of excitation by the series field being 
retained in the shunt action of the strip to have its slight effect 
on the voltage of the generator, thereby causing the turret to 
start more promptly than would be the case if the shunt winding 
alone were employed ; and also that any one of the seven, 80-volt 
compound-wound dynamos in the ship can be used either for 
lighting, or for running either the forward or after turret, or for 
other power or electrical uses. 

The generator armature, shunt field, series field, and series 
shunt are shown in Fig. 145. The circuit breakers connect the 
terminals to the neutral and after-turret bus bars on the switch 
board ; the strip shown just above the series shunt, is located on 
the same base with the circuit breaker next to it, and is that 
strip which partly, but not wholly, short-circuits the series field 
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when the generator is to be used for operating the two turret 
motors shown. 

The “ self-exciting ’’ rheostat is the one used with the dynamo 
when running for all purposes other than turret turning; in such 
cases the switch is closed across from the connection marked 
“elf-exciting” (the strip at the circuit breaker must then be 
open ). 

The controller cylinder performs two distinct offices. The 
upper part has nine contacts which are connected by fingers and 
lads to the generator field rheostat. The lower part supports 
anumber of semi-circular segments, of which those marked 11 
and 15 connect with the motor armature, and 13 and 17 connect 
with the switch-board ; these segments form the reversing switch 
between the generator and the motors. Attached by a pair of 
wxiliary contacts to the two divisions of segment 13 is a brake 
theostat, whose circuit to the motor armatures is completed on the 
“of” position through segments I1 and 15; the rheostat intro- 
duces a brake resistance across the motor brush terminals when 
the controller is off, which checks the momentum of the turret 
ad the motor armatures due to the energy required to drive 
the motor armatures as dynamos, thus generating current through 
the brake rheostat. This current decreases with the speed, be- 
wming zero when the turret is at rest; it gives the greatest 
braking effect at first, diminishes as the turret is retarded and 
produces a smooth stop. 

The initial current in the brake circuit is dependent upon the 
seed of the turret when the circuit is closed, and it is desirable 
that the turret speed should be as low as possible in order to 
teluce the current and prolong the life of the fingers and con- 
ats in the controller. If the turret is turning at full speed and 
the controller handle be moved very rapidly to the “ off ” position, 
acurrent of 1000 amperes or more may be generated through 
the brake resistance and cause roughness of the finger contacts. 
As the motors will generate current through the dynamo arma- 
ure circuit, when the controller handle is turned to the position 
lor lower speed than that which the turret is actually running, 
t braking effect is produced which will not require that any 
arcuits be closed or open d and, therefore, pre luce no arcs. This 
Sthe desirable method of retarding the speed of the turret and 


Nn 
ee 











368  ELectTRicAL INSTALLATIONS OF THE U. S. Navy 


should be used except in cases of emergency, as it is found it is 
better to bring the turret to a low speed when approaching the 
target and before throwing the controller to the “ off” position 
than to attempt a sudden stop from high speed. The braking 
effect of the motors running as generators is indicated by the 
reversal of the direction in which the ammeter pointers swing, 

In addition to the wide segments there are narrow ones, 10, 
12, 14, and 16, which make contact at their respective fingers a 
little before, and break a little after, the segments which they 
connect. They introduce resistances into the armature circuit 
known as auxiliary resistances, the object of which is to decrease 
the volume of current at the first instant of contact and also 
reduce the amount at the final break. This diminishes sparking 
at all points. 

All leads are held in the contacts inside the controller by 
screw connections and are led out at the back of the case where 
they are protected by a box with a removable cover. Below the 
controller a connector is inserted in each wire, except those ter- 
minating at the local switchboard, to facilitate testing and repairs. 
The local switch-board carries the circuit breaker, two double- 
pole armature and two field switches, two discharge resistances, 
and one ammeter double-shunt. One single-pole circuit breaker 
is in the positive side of the generator armature circuit near the 
controller, and is operated by two rods extending through the 
turret platform ; one closes the circuit breaker when pushed down, 
but is returned to its position by a spring when pressure is re 
moved. The second rod when pushed down opens the circuit 
breaker and is similarly returned to position by a spring. The 
shunts consist of two resistances mounted end to end on a fiber 
base, the current entering between them, dividing, and passing 
to the separate armature switches for the individual motors. 
They are used in connection with ammeters located on the mantlet 
plate beside the controller. 

The ammeters are zero center reading, necessary because they 
are in the armature circuit where the direction of the current is 
reversed by the controller. The leads between the shunts and 
the ammeters consist of flexible cord, and cach must be used with 
the ammeter with which it has been calibrated. Below the 
shunt are shown two double-pole armature switches for each 
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motor, and under them are two smaller field switches with a 
special contact for the field disch irge re sistances loc: ated near 
them. Each of the se latter sw itc hes ce mtrols the fie ld of one 

















Fic. 146.—Late , , ; 
46—Latest design of controller for turret turning. P-1o type. 


mitor, the main field current diy iding before entering them. One 
it the resistances is connected between the long clips of each of 


the field switches. and its office is to supply a path for the dis- 
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charge of the field when the switch is opened and prevent the 
arc of self-induction. This is accomplished by Causing the 
blades which connect to the motor field terminals to come in con- 
tact with the long clips just before breaking the feeding circuit: 
the field discharge then passes through the resistance. When the 
switch is closed the blades must be forced in to be free of the long 
clips or a current will pass through the discharge resistance 
which will burn it out. 

If it is desired to run with only one motor the armature switch 
of the other can be opened. 

The field excitation for both generator and motors comes from 
the positive side of the power bus-bars entering the generator 
and motor field switch; both fields are, therefore, separately 
excited. The inner blade connects to the positive bus-bars and 
feeds both generator and motor fields. 

The middle blade is in the return motor field circuit and has 
an extra set of clips above which connect with a resistance to take 
the discharge of the motor fields in a similar way to the field 
switches for the turret. 

The outer blade connects on the upper side with the generator 
field rheostat connecting to the controller and at the lower side 
to the bus-wire on the back of the main switch-board, and thence 
through the generator shunt-field switch to the generator field. 


The P-10 Type of Controller. 

The controller is shown in Fig. 146.and is much the same in 
construction as the P-2 except in the arrangement of its fingers 
and contacts. 

In Fig. 147 is shown a diagram of the system of connections 
for operating the turrets of the Connecticut. 

In tracing the diagram which shows the present method of 
connections for energizing and controlling the two motors used 
for each turret of the balanced type, whether 12-inch or 8-inch, 
the connections will be seen to be separable into three sections: 
The starting panel for starting the motor-generator, the motor 
connections, and the controller connections. 

The Starting Panel.—The starting panel controls two sets 
of connections by two switches, a motor switch for starting the 
motor of the motor-generator, shown to the left, and an arma 
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ture switch, for connecting the armature terminals of the dynamo 
of the motor-generator to the controller and the two turret 
motors ; this switch is shown to the right of the former switch, 

The motor switch is a double-pole, double-throw knife switch, 
hinged, and making two sets of contacts on two blocks: when 
this switch is thrown up the supply is received from the ship's 
after-distribution board; when it is thrown down, the supply 
comes from the forward-distribution board. 

The upper contacts of the upper throw, and lower of the lower 
throw, are short-circuited through a high resistance to break the 
spark ; as shown by the dotted line, lamp, and fuses. These con- 
tacts supply five circuits, as shown: 

I. The circuit for the starting of the motor-generator, as the 
left blade of the switch has its hinge-block connected directly to 
one brush of the motor of the motor-generator, while the hinge- 
block of the right blade connects (heavy dotted line) to the hinge 
of the lever of the starting rheostat. ‘This starting rheostat is of 
the general no-voltage-release type, the resistance connections, 
and lever spring for throwing the lever to the “ off” position 
being shown. No overload device is contained, overload being 
provided for in the circuit-breaker which closes the supply line 
at the after (or forward) distribution board. 

Il. A circuit running to the switch of the turret-turning motors 
to supply their fields. 

IfI. A circuit supplying the fields of the motor of the motor- 
generator, this circuit being merely a connection to the hinge of 
each switch blade and hence keeping this motor’s fields at com 
stant, unvarying potential. 

IV. A circuit supplying the shunt field of the dynamo of the 
motor-generator but connected through the variable resistance 
effected by the controller and by which the field of the motor- 
generator dynamo is varied at will, and consequently the poten 
tial at the terminals of its armature. 

V. The circuit of the magnet coils of the no-voltage-release 
magnet. 

The motor-generator switch is merely for closing the com 
nections of the dynamo terminals of the motor-generator with 
the controller, one lead having an ammeter connected in, the 


ammeter being located in the turret. 
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The Motor Connections. 


The motor armature connections from the controller lead to 
3 double-pole, double-throw knife switch for each motor which, 
when closed, as shown in the diagram, connect the motors in 
gries with each other, which is the method of connection intended 
for usual operation of the motors; should it be desired to operate 
but one motor to turn the turret—which is sometimes practicable 
_the switch of the motor which is to be cut out is thrown to 
dose the contacts of the “ strap-closing circuit when either arma- 
ure circuit is open ’’; either motor can be thus used as desired. 
There is no device for operating the two motors in parallel. 
Bither or both can be used at will, but if both are used they are 
aways in series with each other. 


he 


[Nore 24.—Apart from the improvement of the gear train between t 
motor and the turret, the foregoing shows the two great improvements 
between the systems of the Brooklyn and Kearsarge and the systems of 
recent date, the use of the motor-generator, and the connection of the 
motors in series 
Motor Generator.—The whole duty of one generator is required for the 
operation of a Leonard system of control for one set of motors and that 
gnerator must also have an especial device for reducing the series field. 
for a six turret ship six generators would be required for turret-turning 
alone, not to mention others in case the Leonard system is used for gun 
devating. 


This is now met by installing motor-generators for the Leonard control 
ystems, the motors taking energy directly from the bus-bars of the main 
witchboard. The generator field connections of the motor-generator can 
then be made adjustable to the system of control and the main generators 
mthe dynamo room can be large units, can feed their total output to the 
bus-bars, can be kept to their normal machine connections, and can mutually 


asst by paralleling. Furthermore, it lies within the design of the motor 


eherator to supply to the motor its available overload capacity of at least 
Pper cent in emergency, the effect of overload drive falling to the dynamos 
ot the motor-generator, but less serious in its c nsequences when distributed 


Series Connection.— Che effect of connecting two motors in series is that, 


the bus-bars than if for single main generators of the dynamo room. 


wile each will be able to take its full load current, the voltage impressed 
. the terminals of each motor will be only half that of the supply line 

lalf the voltage the motor would receive if it were connected singly to 
the line, or in parallel with the other motor—the effect of the half voltage 
being to practically halve the motor speed, and at the same time to develop 


a large torque at the reduced speed. This large torque at low speed is 
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well illustrated by the curves of (Fig 148 ) constructed from experime 


ent » < nts 
made by Prof. C. P. Steinmetz on railway motors when operated in series 


and in parallel. Comparing the torque for a speed of 100 r. Pp. m. when 
speed of over 700 
‘ applied toa turret 
it illustrates that desirable slow speed with good driving torque 


in series, it will be seen that equal torque requires a 


r. p. m. when the two motors are connected in parallel : 


is 
attainable by connecting the motors in series. A paralleling device is not 
necessary as sufhciently higher rates of speed can be provided for in the 


controller by weakening the motor Ids 
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Fic. 148.—Curves of torque and speed for series and parallel connection of 


two motors. 


In the tests of the Brook!yn and of the Kearsarge and Kentucky the 
factor of high rate of speed for extreme train predominated ; this is shown 
in the specifications and the test results of 70 seconds for complete train 
in the former case and 58 for complete circle (360 degrees) in the latter 
as calculated from an extreme train in 53.4 second. The Brooklyn's 
forward turret was started and stopped 37 times in the peripheral distance 
as a comparison with the steam 
driven turrets; in the case of the Kearsarge the slowest practicable speed 
Present specifications require a 


of one inch, but the test was made rathe1 


was about 30 degrees of arc per minute. . 

maximum training speed of only 100 degrees of are per minute, a reduction 
¢ , mp alle a 

of 3.6 : 1 as compared with the Kearsarge tests, but they also require 
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einimum training speed of six degrees per minute or one-fifth of that 
formerly attained. . 

The reduction of speed, fineness and steadiness of slow control, is 
necessitated for better fire control and the increased ranges of target.] 

The motor field connections have a double-pole, single-throw, 
tnife field switch installed on the board with the armature 
switch. The hinges of the switch blades of each motor connect 
its field. When closed on the outer contacts one blade is con- 
nected in circuit to the motor switch of the motor-generator 
darting panel; the current comes out by the other blade (for 
the left motor) to the opposite contact, it is connected back to the 
opposite pole of the motor switch on the motor-generator starting 
panel through two © clips for short-circuiting motor field rheostat 
when either field switch is opened,” the clips being connected ; 
in this connection for the right motor a connection is made to the 
entroller for the purpose of introducing a resistance in the 
motor field, as later explained. The short-circuiting clips are 
ued when only one motor is operated. A pair of contacts on 
ach switch introduce a high resistance across the field terminals. 
The contacts 3 to 13, inclusive, are the only ones connected to 
resistances, excepting that the low resistance No. 50 is switched 
inon contact I at position 20. 

The Controller Connections.—The connection from the left- 
land side of the motor-generator armature switch passes to and 
through the water-tight box in the turret base to the circuit- 
breaker, the ammeter being installed on this lead. From the 
creuit-breaker the lead runs to one set of two fingers, the two 
comected, of contact 15; this is the positive lead to the controller 
fom the armature of the motor-generator. The negative lead 
gues via the water-tight box in the turret base direct to the other 
wo fingers, connected together, of contact 15. Hence, the two 
fairs of fingers of contact 15 are the positive and negative termi- 
mls of the controller cylinder for the turret-motor armature 


kads, 


The different functions of the controller are traced as follows: 


L Connection of Armature of Dynamo or Motor-Generator to 
Turret-Motor Armatures. I1. Reversing Switch. 


As has been pointed out the motor-armature switches connect 
the motor armatures in series. 
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The two fingers of contact 14 are connected together, and cir. 
cuit is made to and through the blow-out coil and thence to the 
armature switch of the right-hand motor: thence through its 
armature back to the other pole of its switch; to the switch of the 
left-hand motor, through its armature; back to its switch, and 
thence to the fingers of contact 16. Contact 16 is a continuous 
conductor and is connected to the left part of contact 15. Hence, 
if the controller is moved to any position on the right, the current 
can flow from the right part of contact 15 through its connection 
to the contacts of 14 (connected together) ; thence to the motors 
and back to the left part of contact 15, which is the negative 
terminal of the controller cylinder ; if the controller be moved to 
the left the direction of the current will be reversed since the right 
part of contact 15 will connect with the negative terminal of the 
controller. This set of connections, therefore, accomplishes the 


action of a reversing switch also. 


Ill. Varying the Voltage of the Field of the Motor-Generator 
Dynamo. 

The connection for the shunt field of the dynamo is a circuit 
from the hinge of the motor switch of the motor-generator starting 
panel to and through the dynamo field; thence through the 
water-tight box in the turret base, to a connection for the finger 
of contact 1, this being connected to R50; the return circuit is 
through the resistances to R1, which connects to the left finger of 
contact 4, the finger touching this contact for all positions of the 
controller; from the finger of block 4 a circuit leads by way of 
the water-tight box in the turret base to the clips of the turret- 
motor field switch and thus forms the connection for the other 
leg. 

If the controller is moved to the right block 4 makes contact 
on the finger R2, then on R4 and so on, each time cutting te 
sistance out of the dynamo-field circuit, increasing its armature 
voltage, and consequently the speed of the motors, as all the 
contacts, 4 to 13, inclusive, are connected together. This con- 
tinues until position 20 is reached, when contact 3, electrically 
connected to 4, comes in contact with the finger above R2 (not 
marked) making a connection by which all the resistances are cut 
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t and the dynamo field has no resistance in circuit ; the dynamo 
ou - , ‘ 

smature is, theretore, developing its greatest voltage, and the 
P S, Faghe 

turret motors their maximum speed jor constant excitation. 


IV. Varying the Field of the Turret Motors. 

A lead from the motor switch of the motor-generator start 
ing theostat leads to the turret-motor field switch for each motor 
and through the clips back to the negative pt le of that switch; 
hence the motor fields are excited at the full voltage of the supply 
ine as long as this condition remains undisturbed. On the field 
witch of the right motor is connected a circuit which leads via 
the water-tight box in the turret base to the connection to con 
tact 4, and from the clip of the same switch leads a connection, 
aso via the box in the turret base, to a connection between the 
ingers of contact 2 and contact 3. When, therefore, contact 2 
las made contact with its finger the constant excitation from 
the starting panel is short-circuited, but the motor fields are not 
deprived of current because contact 1, electrically connected to 2, 
comes in touch with finger 20 and the motor field receives cur- 
rat through the high resistances as determined by the contacts 
4 (and 3) to 13, inclusive ; being so arranged as to cut in resist- 
ae as the controller cylinder is moved on, the motor fields are 
further weakened, causing the motors to speed up. 

To prevent an excessive resistance from being cut into the 
mtor fields, the short-circuit in passing from position 20 to posi- 
ton 21 is made adjustable to that desired and the resistances 
mmbered 49 and 50 are used, being low and but little in excess 
iithat of the former line for constant excitation. 


V. Action at the “ Off” Position (Fig. 147). 
From the finger of contact 14 is a circuit through the brake 
iheostat leading to the two fingers of contacts 17, which, in this 
Msition, cover their fingers. Contact 17 is connected with 16, 
tm which a circuit leads through the armatures of both tur- 
Rt motors as described in I above, hence this forms a short- 
arcuit and one of low resistance ; if, after the controller is in this 
“off” position, the turret motor armatures should continue to 
ttrolve they would generate an electro-motive force through this 
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low-resistance circuit, their fields being still separately excited 
which will exert a strong counter effort and stop the motors ang 
turret. 


VI. Résumé of Important Positions (Fig. 147). 


“Of” Position—In this position a short-circuit is formed 
through the brake rheostat and motor-armature circuits, pro- 
ducing a strong effort to stop the turret should the motors cop- 
tinue to revolve through inertia. The motor fields remain excited 
at supply line potential. 

Position 1.—All resistance is cut in the dynamo field circuit 
Motor fields are excited as before. 

Position 9.—Resistances Nos. 50 to 27 remain in the dynamo 
field circuit. Motor fields are excited as before. 

Position 19.—Resistances No. 50 and No. 49 remain in the 
dynamo field circuit. Motor fields are excited as before. 

Position 20.—No resistance remains in the dynamo field cir- 
cuit, and the motors are at their maximum speed at constant ex- 
citation. The motor fields remain excited as before. 

Position 21.—No resistance is in the dynamo field circuit. Re- 
sistances Nos. 49 and 50 have been cut into the motor field ar- 
cuit, weakening the field, the motor, therefore, speeds up. 

Position 26.—No resistance is in dynamo field circuit. Resist- 
ances No. 41 to No. 50 have been cut into the motor field circuit, 
and the motor attains higher speed than in positions preceding. 

Remaining Positions —The connections for the remaining 
resistances, I to 41, inclusive, to be gradually cut into the motor 
field circuit to still further increase the speed are determined by 
experiment; the dynamo field being without any resistance in 


circuit. 
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DISCUSSION 
Sabre and Bayanet. 
(See No. 120.) 


Lieut-Colonel Wa. F. Spicer, U. S. M. C.—In the following lines, the 
uniter does not pretend to criticise Civil Engineer Cunningham’s manual 
of the “Sword and Bayonet,” being himself not an expert, like the author, 
in the use of either weapon; but rather to point out in this work, what 
spear to him to be certain features that have been needed in the ser- 
vice, as well as to call attention to one or two details that might be made 
alittle more definite in the text, and to suggest the addition of several 
other parries and attacks with the butt and muzzle of the rifle. 

In the first place, let us acknowledge and be thankful for the fact that 
the author has had the temerity to break away from and ignore all foreign 
and technical words in his manual, and to substitute therefor simplicity of 
construction. How utterly perplexing and discouraging are such compli- 
ated terms to the beginner, any one may recall, who has gone through 
with any such instruction—particularly with that of the foil. And they 
lave heretofore been such a firm fixture in all manuals on the subject that 
the Anglo-Saxon can scarcely be said to possess one that is written entirely 
inhis own language, free from borrowed words. 

The simple right or left, high or low attack and defense are all that one 
meds to learn, for military purposes. Once well grounded in these, prac- 
tie develops that subtle intuition which carries with it the instant reply 
ot hand and eye that the expert acquires, and which is akin to what may 
considered the reflex action that the expert wing-shot possesses and 
moonsciously employs without ever looking at his sights. 

Simplicity of detail is what has been needed for a quick acquirement of 
ay manual, for military purposes, practice will do the rest. In the sabre 
manual a notable improvement is the resting the left hand on the hip, which 
Skss fatiguing than is the old position of the hand behind the back, and 
Sthe method of probably one of the best English swordsmen. 

It would be interesting to know how many swordsmen have profited (or 
more correctly, perhaps, have come to grief) by observing the old maxim, 
“Watch your opponent's eye.” It has always seemed to me to be the very 
ust way in which to miss his intention, and has no doubt been the cause 
of many a slip up in parrying. In this instance, the author has shown 
limslf to be somewhat of an iconoclast, by throwing down this ancient 
mage and substituting therefor plain, practical observance of physical 
aise and effect. By all means “ Watch carefully and constantly your op- 
mment’s sword and sword arm; do not watch his eye” (unless you are a 
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mind reader, or are bent on furnishing a funeral), and trust to your 
sense of touch, or “ feel,” of his weapon, as well. ‘ 

. The lunge. -Here the author has recognized a perfectly natural Principle 
in prescribing the position of the foot, “ Behind the knee,” to facilitate a 
quick recovery to guard. The position advocated by some, of keeping the 
lower leg perpendicular over the instep, is wrong and contrary to what 
nature dictates and instinctively does in the effort to spring back quickly, 
namely, a slight preliminary ptshing forward of the knee to give a more 
powerful impetus to the recovery. By keeping knee in front of foot, you 
are already in position for this. “The left foot remains flat and in place.” 
This is a feature too often overlooked, especially in the bayonet exercise 
in reference to the right foot (which is then in rear). How often have we 
seen the foot in rear tilted up on edge in making a lunge, rendering this 
position insecure for and disastrous to a quick recovery to guard? 

A thorough drilling (at first without arms) in recovering from the lunge, 
acquiring the habit of “ pulling,” so to speak, with the foot in rear—sole 
flat on the ground thus making it do its share in the recovery—is a most 
necessary feature in sword and bayonet exercise. It is fatiguing, very 
much so, but once thoroughly acquired and the muscles of the leg hardened 
by it, one becomes as agile and as quick as a cat. 

With the advent of the modern service sword, in its legitimate condi- 
tion, that is, sharp (which is, after all, only a reversion to ancient times), 
including the false edge, or part of back of blade, the cuts delivered ina 
quick, snapping motion, as stated by the author, are all that is requisite. 
And he states very truly that the old swinging cuts, though they may be 
advantageous at times, with a sure opening, seem only to indicate to the 
opponent just what to expect because the interval of time, however short 
it may be, in making such a cut, is fully enough to warn a good swordsman. 


THe BayYoNet EXERCISE. 

Here an improvement first strikes one in the position of the feet in 
“guard.” The right foot back about once its length is the position that nine 
men out of every ten naturally assume. On drill, one hears the instructor 
continually cautioning men about the right foot. (That is, referring to the 
old manual, which prescribes that the right foot is twice its length in reat 
of the left). Few men will keep this distance unless they have been drilled 
at it for a long time. Look at Privates Smith, Jones, Brown, Robinson. 
All have the right too close to the left, and why? It is beause the position 
as heretofore laid down is a constrained position, and they bring up the 
right foot in order to obey the demand of the body for a natural poise, 
free from strain on the thigh muscles, but with the foot once its length 
in rear, the position of guard is a natural one in which a more complete 
control of the muscles is obtained. 

Grasp of hands on the piece —The left hand “ grasp is firm but always 
ready to shift.” This is as it should be. In the old drill, where the 
left hand holds the piece with thumb extended along stock, the grasp 8 
anything but firm, and a quick and vigorous parry of your opponent’s right 
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low thrust (attacking your left side ) or his sudden push of your bayonet 
to your right, would demonstrate the insecurity of such a grasp, but (judg- 
ing from the illustrations ) with the left thumb around the piece, the grasp 
of the left hand is always firm. 

Borel to the left—This position of the piece is not only the best for the 
sword bayonet, but it gives additional support to the right hand, in making 
a thrust or lunge, because the flat of the butt-stock against the under side 
ofthe forearm is a decided advantage. 

The suggestion is submitted that it may not be good policy to employ 
two different ways of changing guard, namely, making a strong sweep 
of piece in turning (if clear of friends), and raising the piece vertical (if 
nar friends). Might not these two motions become momentarily confused 
in the mind, at a critical period in an engagement, and give the opponent an 
advantage of which he would not be slow to avail himself? 

Butt to front.—“ Bring the piece to vertical in front of shoulders, etc.” 
*“Srike forward and upward with right hand.” This seems to indicate 
two motions in making this attack, whereas the full force of this blow lies 
in its being made in one quick swinging motion upward and forward, 
directly from guard, striking the opponent in the abdomen or breast with 
ie of piece. The loss of time due to first bringing the piece vertical, 
might prove disastrous, in defeating this very powerful blow. That this 
was the intention of the author of the bayonet exercise (Gen. Upton) in 
we formerly in the service, the undersigned has reason to know from 
comespondence on the subject, in relation to this particular attack with the 
ttt, And yet almost universally he has seen men instructed in the oppo- 
ste way simply because the wording of the drill book was too pedantically 
ilowed. No doubt the author of “Sabre and Bayonet” would himself 
mecute this attack in one motion, but it is suggested that the paragraph 
iecriptive of it be changed so as to indicate but one motion (provided, of 
curse, that it was his intention to so execute it). 

Another powerful attack is obtained (in case the “ butt front” be success- 
filly parried), in making the recovery of “guard” an attack in itself, by 
inging down the, bayonet or muzzle forcibly on the opponents head, 
tus; use the left hand as the fulcrum (the thumb must be around the piece 
i this, pull back strongly with right and push with the left. This 
gs a smashing blow, and here is wherein the flat of the butt coming 
tmst the forearm, helps greatly to retain control of the piece, should 
ieblow fail or miss. (This must be well nigh impossible if the method in 
me is followed of keeping barrel slightly “inclined to the left.”) 

The same may be expected in “butt right” and “ butt left,” except that 
te attack with the muzzle in re covering “guard” from “ butt right” is not 
Oelicctive as that from “ butt left.” 

Butt parry (omitted from recent manuals) is an effective and a very 
fuck parry of the low left thrust, and is made by carrying the toe of the 
met with right hand outside left knee, keeping the bayonet still in the 
mal position and turning barrel to right. This throws your opponent’s 
layonet forcibly to your left and exposes him to a blow from “ butt front,” 

tan be executed with a quick step forward or a lunge. 
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. Butt parry to right, same (and barrel being already to left, the butt is 
in right position for this without having to be turned). In place of the 
“butt front” from these parries, a counter attack may be delivered by a 
thrust from “ short guard.” ; 

To meet and parry a blow from the “ butt front” swing piece to horizon- 
tal position across body, and bear down with left hand, then Swing right 
hand and butt upwards, striking opponent on left temple with toe. If too 
late for this, then you are in position to parry his return blow with muzzle, 
on your head, by raising both arms, and you are still in position to swing 
your butt inwards and attack his head. 

A good attack with the butt may be executed from a left parry, thus 
parry and force opponent’s piece to that side. Keep a continuous swing of 
the butt toward your opponent, stepping forward at same time with 
right foot, and striking him with toe of piece either on left temple or over 
the kidneys. In fact there are several good attacks with the butt, and a 
system of “butt fencing” is a good thing to know when a man is closely 
pressed, and there is no room in which to use the bayonet. 

One important thing should be impressed upon everybody who is likely 
to instruct men in bayonet exercise, and that is, the intense fatigue felt 
in the arms and shoulders by being kept long in the position of guard. 
No one who has gone through with this drill can ever forget it; and like- 
wise, no one who never had much of it can ever remember it sufficiently to 
feel compassion for men under instruction. Watch the men on drill some 
time when opportunity offers. In nearly every case you will see them 
standing in the position of “guard,” while the instructor goes through 
with a lengthy explanation of the movements to be excuted. In the mean- 
time the men are striving to overcome the pain in the arms and thighs, 
without committing themselves—and you see it plainly then, when the long- 
delayed command of execution finally comes, the strength to execute the 
motion properly is gone, and the instructor (himself intensely interested 
in the exercise), commits the folly of causing repeated execution of the 
already explained motion, just when the men are in least condition to do 
it. Too much emphasis cannot be put upon this too common fault. Let 
your men stand at “order arms” during explanations and actual illustra- 
tions by the instructor (and it goes without saying that the instructor 
himself should be somewhat of an expert at this), and then when you 
put them through the exercise their muscles are fresh and their attention 
is not handicapped by aching arms 

Bayonet drill in itself approaches somewhat a violent exercise, if i is 
done honestly—that is, with life and vigor and snap put into every motion, 
and the weight of the piece counts tremendously; and as men in the 
service are drilled, say once or twice a week on an average, at bayonet 
exercise—rarely oftener, they do not acquire that complete control of the 
piece, and disregard of its weight, that come only with a thorough daily 
drill, after which the muscles of the arms and hands become so strength- 
ened that the rifle seems to have no weight and can be easily held at guard 
in the right hand alone. Therefore, do not make explanations with the 
men standing at “guard.” Keep them fresh—their attention will be all the 
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better for it. Be able to execute the motions yourself in the most accurate 
and vigorous manner No amount of explanation will ever teach men tc 
make a vigorous or a vicious thrust with the bayonet, or a blow with the 
tutt. Once they see their officer do it well, it becomes to them a far dif- 
ferent matter and it will infect the company 

The above lines are written in pursuance of a recent conversation with 
the author of “Sabre and Bayonet,” when the writer was courteously in- 
yited to express in writing his views on the subject, and more especially 
ip cite certain parries with the butt of the rifle, which had been omitted 
from service manuals; and in submitting the above he desire to thank the 
thor for the compliment implied, and hopes that these lines may be ac- 


ceptable to him. 


Civil Engineer A. C. CUNNINGHAM, U. S. Navy.—Colonel Spicer’s dis- 
cussion of the paper on “ Sabre and Bayonet” has unusual value in coming 
from an ofhcer who has not only given much study to the subject, but has 
aso seen and been connected with its practical working amongst enlisted 
men. The colonel’s appreciation of the author’s desire to advance a military 
at that has but few friends, at the best, has given his discussion a very 
kindly tone, but it is none the less thorough on that account 

In the matter of naming the lines of attack and defense as right and 
eft, high and low, no violence has been done to the art of fencing, but in 
tality a kindness; in the original names of the lines. tradition has it that 
they represented the consecutive positions which a sword most naturally 
took. “Prime” was considered the position to which a sword most natur- 
ily came upon being drawn from the scabbard; then followed seconde, 
erce, quarte, quinte, sixte, septime, octave. (Fellow swordsman, did you 
eer hear of them all and can you place them now?) These names, of 
curse, are merely the numbering of the various positions, but to an 


American they sound much more formal than would one, two, three. four, 


msoon. Their fundamental defect is that they relate to a position, but 
do not in themselves describe it 

When one has learned the ritual and mastered the application of a 
“Mysterious” and skilful art it is human nature to consider one’s self 
superior to the unlearned majority and to perpetuate the existing condi- 
tons. To know that what one may have been years in learning might have 
ken understood, even if not perfected. in as many days, is not easily 
aknowledged. To place such an art in practical form and reduce its 
ittal toa few simple words is not likely to meet with the approval of 
Gperts, on the start, but it will no more injure their calling than the 
kodak has injured the professional photographer. 

Ina sabre manual the condition governing the position of the left 

at hand is principally one of having them out of danger. When a be 
fnner is hard pressed in an assault he will instinctively cringe and cover 
the left part of his body with his left arm: this is unsightly, and the 
Mition with the left forearm across the back is the farthest removed and 
it most likely to prevent it. In a military combat this position would 
ieldom be taken, especially as the scabbard would most frequently be held in 
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the left hand. It should never be forgotten, as well, that in a desperate 
case a cut may be taken on the left arm at the same time that a fatal 
thrust is delivered in an adversary’s vitals. Some expert duellists have come 
to an untimely end at the hands of novices by forgetting this fact. 

The long reaching and rapid lunge which it is sought to develop in the 
fencing hall on a resined mat, in loose clothing and flat-soled shoes, would 
be a most disastrous undertaking in the field and it is not even necessary in 
the fencing hall. There are other ways of quickly and effectively closing 
distance by advances, closures, passes, and jumps. When these closures 
are made with a shout or yell at the same time, many an opponent will be 
startled into receiving a hit. 

In the matter of changing guard to the rear in two ways, one by sweep- 
ing the piece and the other by bringing it vertical, the author was prin- 
cipally concerned with the manual as applied to individuals. The extended 
study and experience of Colonel Spicer show that the vertical change 
is unquestionably the one in which the pupil should be grounded. In the 
butt to front the author’s intention was that the execution should be a 
continuous motion. The butt to front may, in fact, be executed from many 
positions and in many ways with which it would not be desirable to en- 
cumber a manual but which would soon be discovered by an intelligent 
enlisted man in practice assaults. 

The further remarks of Colonel Spicer on his original developments 
of the use of the butt in attacks and parries are earnestly commended 
to those to whom this subject may be of interest and value. They would 
be most valuable in a melee and would be almost sure to rapidly succeed 
point and edge work in an encounter between equally determined enemies. 

To those who have read “ Sabre and Bayonet” it will be entirely evident 
that the author’s principal concern was the development of the individual. 
The comprehensive application of the matter to troops and seamen can 
only be made by officers who, like Colonel Spicer, are in a position to judge 
of the results. Individual development can not, however, be neglected and 
should certainly be encouraged. 

For mob attacks on an individual the short guard is of the greatest value 
and should be emphasized in that connection. With quick changes of 
guard and such kicks to the rear at the height of the knee of a man might 
readily deliver with his right foot, it is safe to say that a skilful man 
would put several “toughs” out of action before being overpowered. 

For making bayonet exercise popular amongst enlisted men the “broom 
fight” can be most highly recommended. The men are padded as for 
regular practice assault, sparring gloves being preferably substituted for 
the ordinarily padded fencing glove. The men are armed with ordinary 
corn brooms and make the assault using only the broom end for striking 
and thrusting, but parrying also with the handle. An umpire is desirable 
in these bouts. 

The activity, skill, and originality that will be developed by these 
“broom fights” will be surprising, and the interest of the onlookers will 
only be equalled by their desire to join the game 
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The Voyage of the Dewey. 
(See No. 120.) 


J. D. Woon, Late Sailing Master Dry Dock Dewey.—The voyage of the 
ary dock Dewey to the Philippine Islands has been the subject of several 
excellent newspaper and magazine articles, also official and unofficial 
reports, therefore, it seems barely possible that anything remains to be 
apiained. However, judging from an article in the December number of 
he Proceenincs by Lieut.-Commander Bennett, who was executive officer 
of the Glacier, a misapprehension appears to prevail which is unfair to the 
aew and the sailing master, and which I shall not attempt to defend with 
gy other motive than that of showing the confidence in us was not 
sisplaced and that the duty was faithfully performed, as results would 
gem to indicate. 

itis generally admitted, even by Mr. Bennett, that work on board the 
dock was unique and difficult. This criticism was mortifying to those who 
iad it to perform. I am speaking particularly of the two mates and 
welve seamen. While at sea these men measured up to the fullest require- 
mats, which was indeed trying and required physical force and skill which 
mw Chinese crew, as has been suggested, could have accomplished. They 
gee big Scandinavian sailors with plenty of brawn and brain and were 
iequently complimented by Commander H. H. Hosley, commanding the 
apeition, for their good work at sea. 

tis true, as Mr. Bennett states, that in port the best of these men 
suld get on an occasional drunk and overstay shore leave, as did the 
mite crews of the Glacier and Potomac. This is nothing new in deep- 
watt sailors, to obviate this trouble some ship masters discharge the whole 
ew, upon their arrival in port, and place watchmen on board. We 
ted men from shore to take their places, temporarily, for which the 
avatee’'s pay was docked sufficient to pay the substitute. This was about 
ie greatest punishment that could be inflicted, except to place them in 
ai through the American Consul. This action the consul disapproved, 
iaing that these men had been a long time at sea and such punishment 
vould be unjust. 

lwish to call particular attention to the fact that merchant seamen, as 
tee were, cannot be dealt with as enlisted men of the regular Navy, and 
&man who tries to do so will soon find himself in serious legal com- 
fixations. 

Several of these men, at Las Palmas and Singapore, applied for their 
dscharge, claiming excessive and laborious work as the reason, which 
"MS granted in a few cases for the good of the expedition and only when 
s good or better men could be secured to fill their places. The six 
etonal Seamen authorized at Las Palmas were indeed a great help. 
ite Chinese crews of the Brutus and Caesar were very orderly in port for 
Mich they are to be commended, but they would not have suited to man 
te dock. 

The towing gear broke and the dock was adrift six different times. 
mS gear weighed several tons and the means of getting it was crude, 
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especially when the sea was rough, which was always the case and was 
the cause of going adrift. It was gotten aboard and repaired by the crew 
of the dock. There were several thousand screw bolts in the connections 
which were continuously working loose, caused by the motion of the dock 
and required the services of four men constantly to keep them tight. 
This work could not be neglected as the least lost motion, or wiggling, 
would wear the holes bigger and the bolts smaller. Some of the horizontal 
connections showed signs of serious strain in the Atlantic Ocean and were 
reinforced by several fish plate connections by the crew of the dock which 
took it safely into Las Palmas. The preservation of the dock was no small 
item. The navigating, watching, and signalling was maintained at the 
highest standard. The whole voyage was replete with care, anxiety, and 
hope. The disadvantages, the heavy awkward work, the leisurely criticism 
voluntarily given, certainly made life unpleasant on the Dewey. Just 
here, I wish to state that I have probably handled more ships, towed more 
vessels and other craft under unfavorable conditions than all the other 
officers and men of the Dewey flotilla combined, notwithstanding their 
creditable experience. My experience covers nineteen years of the most 
difficult work known to the profession without mishap or accident. I offer 
this to Mr. Bennett as an apology for not being an ideal “ forceful ship- 
master.” Should unkind critics prefer to credit my nineteen years’ success 
to stupid luck rather than to good judgment, I have no serious objection. 
The crew of 36 men were of an unusual combination and necessarily 
so by reason of the unusual undertaking. With a few exceptions they 
performed their work willingly and well. The Bureau of Navigation is 
to be congratulated upon the organization of the crew, anticipating every 
contingency that did arise with nothing surplus. It was the conceptions 
of master minds in the greatest undertaking of its kind the world has ever 
known. I refer to our splendid Navy and its ability with pride and 
enthusiasm. I am too full of hope and determination to be useful to be 
troubled about Mr. Bennett’s opinion. If my services contributed a 
fractional part to the success of the Dewey expedition, I am perfectly 
willing that the credit should be divided up among my critics. 
Referring to Commander H. H. Hosley, U. S. N., commanding the 
expedition, while he is not in need of any praise from me, I wish to state 
that to his cheerful energy, fair dealings, and excellent judgment, all 
credit and success is due. He kindly said in regard to my work in his 
official report to the Chief of Bureau of Navigation: “The sailing master 
of the dock had a unique and difficult position to fill which he successfully 


did under very trying circumstances.” 
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PROFESSIONAL NOTES. 


Prepared by Professor Puitip R. Avcer, U.S. Navy. 





SHIPS OF WAR, BUDGETS, AND PERSONNEL. 


AUSTRIA. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
Iethersog Ferdinand-Max. 10,600 Trieste. Building. 
Inatz Tegetthof.... ..... 14,500 — Projected. 
fats Kr.-Rudolf ..... 14,500 oe 
fratz Kr.-Stephanie.. 14,500 0 
frets Zara .......... 3.500 — Projected. 


1907 ProckAM.—The Moniteur de la Flotte states that during 1907 three 
usoo-ton battleships will be begun, to be of 20 knots speed and carry 
fur 12-inch and eight 9.5-inch guns. A scout ship of 3500 tons, with 
thine machinery to give 26 knots speed, is also to be laid down 


ARGENTINE REPUBLIC 

The government has adopted a new naval program, covering the con- 
aruction or purchase of 3 armored ships, nine torpedo-boat destroyers, 
mi 21 torpedo-boats, at a total cost of 145 miliion francs. Besides this 
§millon francs are to be spent on gun-boats and transports. Two of 
ie armored ships will be the armored cruisers of 10,000 tons and 22 5 
ints speed now building for the Italian government at the Orlando and 
Otero works. As is known, the Argentine government purchased in the 
am manner, during the years 1895 to 1900, from the Ansaldo and Oder 
works four armored cruisers, of the type Garibaldi, which have proved 
my efficient—Le Yacht 


BRAZIL 


The Brazilian Government has placed the order for a Dreadnought 
lattleship with Messrs. Vickers, Sons, and Maxim, at Barrow. She will be 
it largest vessel ever built by the firm, and will be 500 feet long, with 82 

beam, and will mount ten 12-inch guns, several guns of smaller caliber, 
ti many quick-firing guns, and will be fitted with submerged torpedo 
thes. This battleship will be one of the most powerful afloat when she 
Shunched, and will embrace n any new departures in warship construction. 
~Pages Weekly 
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FRANCE, 
VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 

Battleships. 
CC ee 14,865 Brest. Under trial. 
FOGG o0000000 cocccccces 14,865 La Seyne. Launched Oct. 27, 1904 
0 err 14,865 Bordeaux. Building. 
BAST 0000 cose cesscces 14,865 St. Nazaire. Launched April 19, 1906, 
BEL: «. ne: Sicensesense MD Brest. Ordered. 
BNE ctececcscccaces 18,350 Lorient. “ 
WOEEED sccscsccccccvess 18,350 Bordeaux. oe 
SD Gnwocanses coenene 18,350 St. Nazaire. “ 
Ss woccccccessece 18,350 se “ 
Ver oo cccccsccccse 18,350 La Seyne. - 


Armored Cruisers. 


Ernest Rénan,.... ...... 18,644 St. Nazaire. Launched April 9, 1906, 
Jules Michelet.......... 12,550 Lorient. - Aug. 31, 1905, 
Edgard Quinet.......... 13,644 Brest. Building. 
Waldeck-Rousseau..... 13,544 Lorient. ” 


Tue New Barttresnips.—Last April, in accordance with the vote of 
the Chambers, it was decided that six battleships of 18,000 tons should be 
laid down during 1906, instead of three, as already proposed in the esti- 
mates. Two of these, the Danton and Mirabeau, are being built at the 
government yards at Brest and Lorient, respectively, but delay occurred 
in placing the contracts for the other four ships, the Voltaire, Diderot, 
Condorcet, and Vergniaud, the government being undecided as to whether 
to adopt the turbine system in the new ships or not. The question has 
now been settled in favor of turbines,* and a ministerial decree has been 
issued directing the laying down of these four ships in private yards; the 
Diderot and Condorcet, at the Chantiers de la Loire, and the Chantiers de 
Penhoét, at St. Nazaire, respectively, while the Voltaire will be built at 
the Chantiers de la Gironde at Bordeaux, and the Vergniaud at the Forges 
et Chantiers de la Méditerranée at La Seyne, near Toulon. The dimen- 
sions of the new ships have also been definitely fixed as follows: Length, 
475 feet; beam, 84 feet 3 inches; displacement, 18,350 tons, with a mean 
draft of 27 feet 9 inches. The engines are to develop 22,500 I. H. P, 
giving a speed of 19 knots, with four screws; the coal supply will be 2010 
tons, with a radius of action at 10 knots speed of 8130 miles. The armored 
protection will consist of a complete belt of hard steel, with a maximum 
thickness of 10.8 inches, tapering to 7.8 inches at the extremities; the tut- 
rets for the 12-inch guns will be protected by 12-inch armor, those for the 
9.5-inch guns by 88-inch armor. The armament will consist of four of 
the new pattern 12-inch guns, and twelve 9.5-inch guns, with sixteen Ip 
pounders, eight 3-pounders, and two submerged torpedo-tubes. All six 
ships are to be completed within the four years, and the Ministry.of Ma 


* The Moniteur de la Flotte quotes the Minister of Marine as stating m 
the discussion of the naval budget: If turbines are not decided upon for 
the six battleships, the reason is that there are but two French companies 
who build them. They can supply turbines for two ships immediately; for 
two others only in three years. “..... Che six battleships will be fin 
ished in four years. Three will have turbines and the other three recipe 
cating engines with forced lubrication. In both cases the speed will ex- 


ceed 20 knots.” 
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‘ne that they will be equal in every respect to the similar class of 

‘hing NOW constructing for other foreign powers.—United Service Gazette. 

“The following additional information in regard to the Danton class is 

from Le Yacht and Le Moniteur de la Flotte. The turbines are to 

iy of Parsons’ type, with four screws. The bows are straight, without 

ams. The 12-inch guns are in two axial turrets, and the 9.5-inch in six 

anets, three on each side. The torpedo tubes will probably be for the 

focm. torpedoes. The muzzle velocity given by the 12-inch and 
gsinch guns will be 875 m. s. 


New SusMERSIBLES.— T he four 800-ton submersibles have been ordered— 
fis completes the series of 20 submarines which were to be laid down in 

| These 800-ton boats are to have a radius of action of 2500 knots, a 
eriice speed of 15 knots, and a submerged speed of 10 knots.—Moniteur 


ie lo Flotte. 


Orders have been given to remove the torpedo tubes from the French 
igtieships Brennus, Hoche, and Amiral Baudin.—Engineer. 


Smam TriaALs—The new first-class battleship Patrie has completed her 
greptance trials, which have been carried out, after the final opening up 
die machinery and its careful inspection at the end of the first series of 
tus, satisfactorily. The results were as follows: At a three hours’ run 
a fall speed, with three-quarters of the fires alight, the engines developed 
go LH. P.—4oo H. P. over the contract—giving a speed of 19 knots, 
yiha coal consumption of 171 kg. (380 lbs.) ; during a ten hours’ trial, 
te engines making 114 revolutions and developing 17,950 I. H. P., a speed 
di knots was maintained, with a coal consumption of 842 gr. (1.85 Ib.) 
@ LHP. per hour; during one hour of this trial the I. H. P. rose to 
um, giving a speed of 19.4 knots, being a knot and a quarter over the 
mtract. The Niclausse boilers worked the whole time without any hitch. 
These two trials are the first of the kind to which any ship has been 
ajetted in France, the object being to see what the ship could do on an 
megency with three-fourths of her boiler power, should the other fourth 
it been damaged by any accident in war, and the excellent results ob- 
amd have given the greatest satisfaction, full credit being given to the 
— et Chantier de la Méditerranée, at La Seyne, where the ship 
3 Duilt. 
The new first-class armored cruiser, Victor Hugo, has commenced her 
tab at Lorient. With the engines developing 7000 I. H. P. at her first 
tal a speed of 16.2 knots was maintained; at the 16,000 H. P. trial, the 
Mull H.P. developed was 17,500, giving a speed of 208 knots. 
The new first-class armored cruiser Jules Ferry has also made a success- 
Wi progressive power trial at Cherbourg. The engines developed 27,691 
tPF, with a coal consumption of 850 gr. (1.88 lb.) per I. H.P. per 
bar, and 183 kg. (403.50 Ibs.) per square meter of grate surface, while 
teed of 22.3 knots was obtained. 
The new first-class battleship République has also completed her first 
Seance trials; at a three hours’ run with three-fourths of her fires 
(that is in 18 boilers), the engines made 120 revolutions, giving a 

Wt of 188 knots, with a coal consumption of 166 kg. (366 Ibs.) per 
mare meter of grate surface. During the ten hours’ run, with all boilers 
hy Sy a ped 17,620 I. - P., with a coal consumption of 
ri m, _ square be sae: of grate surface, giving a speed of 
wether . .. — was mat e under very unfavorable conditions ot 
er, was blowing hard with a heavy sea on.—United Service 
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The French Minister of Marine stated recently that it was 
lengthen some of the docks at Brest, Cherbourg, Lorient and 
that the work would be completed before the 
New docks are to be provided at Brest, Cherbourgh, 
fort. By the same time two docks to receive the large battleships will he 
constructed severally at Dakar and Diego Suarez. In addition, a simil 
dock, or, perhaps, a floating dock, will be at Saigon. In relation yey 
complaint that large submersibles were being laid down without ata 
consideration, M. Thomson said that the facts were simple. Pri Ga 
maintained her lead in regard to submarine navigation, but she must a 
progress, and he denied that there was any return to the construction oi 
submarines instead of submersibles. The technical committee, contrary to 
statements that have been made, has adopted three plans for submersible 
boats, and not all those that were presented to it. The first is for a boat 
196 feet 9 inches long, with 577 tons displacement or 810 tons submerged. 
The second 210 feet long, with displacements respectively of 530 tons and 
628 tons; and the third 183 feet 9 inches long, with displacements of $35 
tons and 735 tons. All these will satisfy the conditions imposed with rebar 
ence to speed and range, the surface speed being 15 knots and the speed 
submerged greater than in the case of vessels now in existence, while the 
range is 2500 miles. It has been decided to place these three boats in hand, 
because it is necessary to make an experiment. In the estimates of 197 
provision is not made for constructing other boats of these types, it being 
intended to await the result of the trials —Army and Navy Gazette. 


Necessary to 
nd Toulon, and 
new battleships were ready 


Lorient, and Roche. 


THe SUBMARINES AND SUBMERSIBLES OF FRANCE. (By a French Corre. 
spondent.)—France was the first nation seriously to adopt the submarine 
for warlike purposes. In 1885 she possessed the trial vessel the Gymnote, 
which managed, even at that period, to solve a good many problems in 
connection with submarine navigation. This little vessel, which only had 
a small displacement and a very restricted radius of action, since it was 
entirely operated by electricity, was for several years used as a boat for 
trial purposes rather than for fighting. However, in 1888 the general idea 
was taken up upon a wider basis, and a submarine of considerably greater 
displacement was commenced by the naval authorities, but was not com- 
pleted till 1895. 

In the meantime a civil engineer, Monsieur Goubet, invented a transport- 
able submarine, which he named after himself. It was launched in 1891, 
but, although considerable ingenuity had been evinced in its design and 
construction, its trials did not satisfy the naval authorities, who refused to 
accept it. The inventor, in spite of this rebuff, set about to construct ar 
other vessel on more or less the same lines, but more perfect in its action 
The private trials of this second boat were apparently eminently successful, 
and again the invention was offered to the State. It was again refused 
(he authorities, however, testified to their appreciation of the inventors 
apparatus, and of the following capabilities of which it was possessed: 
Sinking while at rest, whereas previously it had only been possible to do 
this readily when the vessel was in motion and by the aid of deflecting 
planes; motion at a predetermined depth without going off its course; 
motion on the surface in bad weather without being inconvenienced by the 
waves; and steering without a rudder, the propeller shaft being artic: 
lated, and taking the place, not only of the rudder, but of the raising a0 
lowering planes. 

Due largely to the data obtained with 
made rapid progress, and this type of boat 
to the French Navy. In 1896 the French Admiralty 
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, sbmarine with its accessories. The specification called for a speed of 

inots on the surface, and a radius of 10 miles at 8 knots when sub- 

The armament was to consist of two torpedo tubes. The next 

et umerous plans were submitted for complete submarines, as well as 

ior accessories. The most noteworthy were, first, those of the engineer, 

igboeuf, who gave to France a new type of boat, which was to have a 

future—the submersible ; secondly, those of M. Romazzotti, engineer 

of naval constructions, for a submarine pure and simple ; and lastly, the 

carriers of the Russian engineer, Drezwieski, which allowed of the 
ssion of the torpedo tube and accessories. 


From this time onwards I'rance made rapid strides in submarine navi- 
In 1895 the Gustave Zédé could sink to a depth of 12m. At 8 knots with 
deg. of rudder, and without heeling more than 5 deg., it could turn in a 
ace of 180 m. diameter. In some of its trials it ran at a speed of 9 
ints daring eight hours. In the same year Goubet II carried out its 
gals. She was pointed at both ends, and her plates varied in thickness 
m7 mm. to 22 mm., according to their position in the hull. They were 
dbronze. The motive power was electricity, and the boat carried two 
torpedoes. 
in 97 the Gustave Zédé ran into the torpedo-boat No. 139. The latter 
is only seen that it was in the course of the submarine when the boats 
sre but a few yards apart, and too late to change its direction. The 
marine hit the torpedo-boat aft and burst in a compartment, which 
fied so rapidly that the vessel had to be beached at once. The sub- 
mrne suffered no injury. At this time the problems of immersion at 
wand the maintenance of motion at any desired depth had been solved. 
i 1&8 some experiments were made which showed that the Zédé was 
msible at a distance of a mile even when it was moving at the surface. 
Tis boat was definitely incorporated in the fleet in June, 1899. 
The Morse, another vessel, which was also added to the fleet in 1890 
tioped on her trials a speed of 12.32 knots. For the greater part of 
tet length forward she was shaped like a porpoise, but aft her form was 
imiar to that of a Whitehead torpedo. 
ln 1899 a public subscription got up by the newspaper Le Matin enabled 
to submarines, Francais and Algerien, to be laid down. They were of 
same design as the Morse, and in this year also an important event 
ms the launching of the Narval, a submersible built in accordance with 
ie designs of M. Lauboeuf. This vessel externally had the aspect of a 
medo-boat of small displacement. Below water level she was similar 
Sth 130 type. She had two shells. The interior was like that of a 
Whitehead torpedo, and the space between the two shells was utilized for 
tier ballast, the water being let in or pumped out according as it was 
red to sink or to remain at the surface. There were two rudders, one 
Mrertical and one for horizontal motions. The air reservoir was placed 
& To make it certain that the boat would rise to the surface, there were 
Gkmal lead weights which could be detached from inside the hull. The 
Mer for navigation on the surface, or half immersed, was a steam engine 
Mh was worked by a petrol-fired boiler. During her trials the Narval 
'%2 miles at 12 knots, and 624 miles at 8 knots, which gave her a 
of 24 and 78 hours’ steaming respectively. In 1900 she actually did 
Sits. The motor for submarine work was electric, and it was fed by 
thattery of 158 accumulators. With this motor the vessel traveled 25 
ales at 8 knots, and 70 miles at § knots. The accumulators were charged 
Mans of the main steam engine driving a dynamo when the boat was 
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at the surface. The Narval was fitted wi ieski 
Whitehead torpedoes. The crew — M velo Of tee ca oparata oe 
men. $ and eight 

This type of vessel was definitely incorporated in the active fleet in 
June, 1900, and from this time France possessed boats which could reach 
Corsica, Sicily, and Malta, as well as parts of the coast of Italy Wit 
Oran as their home port they could get as far as Gibraltar and from Cher. 
bourg or Dunkerque they could sail along the coasts of England, 

The year 1900 saw the construction of four submarines of the Farfadet 
type, and the naval programme included a fleet of 38 vessels, counting the 
submersibles. In May of that year a fleet of submarines for defence pur- 
poses was stationed at Toulon for the first time, and in the same year some 
remarkable experiments to show the habitability of the Morse and the 
Narval were carried out. Both vessels remained under water for 12 hours 
with their full complement of men, and none of these felt any fatigue. In 
the same year the submersible Sirene was occupied for 11 hours in diving 
and in attack maneuvers against the northern squadron. 

In 1902 three submarines and five submersibles made numerous attacks 
on the same squadron, which was protected by a fleet of destroyers and 
torpedo boats. These attacks were carried out over a line 20 miles in 
length. In the same year the submersible Silure descended to a depth of 
39 meters (126 feet 3 inches) and at the maneuvers just mentioned it often 
sank to depths of 18 meters and 20 meters so as to pass safely under the 
hulls of destroyers, and to attack cruisers under the most effective con- 
ditions. 

During the years 1902, 1903, and 1904, submarines and submersibles un- 
der their own machinery frequently journeyed from Cherbourg to Brest 
and back, in all sorts of weather and notwithstanding fog. It had been 
realized in 1902 that bad weather had less effect on them than on the tor- 
pedo-boats detailed to accompany them. The fuel capacity was large 
enough to prevent the necessity of taking any supplies at Brest, and the 
return voyage represented a distance of 180 miles: 

Comparative trials between submarines and submersibles were made in 
1904. The latter were much preferred by the crews, and showed them- 
selves greatly superior in every respect to submarines pure and simple, 
except as regarded the rapidity of plunging, though the actual difference 
in time was not considerable. The submersibles are better sea boats in 
bad weather; their maneuvering qualities are much superior to those of 
the submarines, and are practically equal to those possessed by torpedo 
boats of the same tonnage. 

In 1904 experiments were made with the first submarine fitted with a 
petrol motor for surface work in addition to the electric motor for under- 
water work. This submarine had a displacement of 202 tons, and was de 
cidedly more comfortable to work in than any of the others which had 
preceded it, thanks to its superstructure forward. The designer was the 
naval constructor, M. Maugas. Comparative trials were made between this 
vessel and the Aigrette of M. Lauboeuf, in which the latter showed an 
undeniable superiority before a special commission appointed by the Min- 
ister of the Marine. 

The year 1905 was marked by the sad accident to the Farfadet—an at- 
cident attributed to the negligence of its commander, who delayed too 
long in closing the manhole in the conning tower—or, as the French call 
it, the kiosk—and was surprised by the sudden descent of the submarine 
As a result of carrying out the same maneuvers time after time and 
living constantly face to face with danger, the work finally got to be don 
perfunctorily instead of, as at first, having the greatest care bestowed on it 
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In this year—t905—Calais was made a submarine base port, with the 
abject of commanding the ¢ hannel up to a certain point, and of protecting 
we and the surrounding districts, while at the same time threat- 
asing the English coast. 
In February, 1906, came the accident to the Bonite. _ The Toulon sub 
maine flotilla was maneuvering against a squadron which had arrived off 
ihe port, and the Bonite had successfully torpedoed the armored cruiser 
Condé and* the battleship lena at distances of about 200 meters (218 
mds), when it was decided to make an attempt to torpedo the Admiral’s 
fagship Suffren. To do this it was necessary to sink to a depth of 20 
guers $0 as to pass under some destroyers. A course was made for the 
ip, and after a short interval the submersible was brought to the 
griace so that the course might be checked. The commander then saw in 
the periscope the mass of the Suffren right in front of him, at a distance 
dim 35 to 40 meters. The order to plunge was immediately given, but 
twas too late to avoid a collision. The shock was tremendous. The 
om in the submersible were violently thrown about. There was, how- 
eer,no panic. The safety weights were at once cast loose, and the water 
idlast tanks emptied. The submersible came to the surface like a bit of 
ok. It was then found that the stem and the forward water ballast tanks 
gee crushed in, and that several of her plates were torn. The boat, how- 
oer, easily got back to Toulon without assistance. 
The battleship had a hole .o by .48 meters in area torn in a plate on the 
saboard side below the armored belt. She immediately made for Toulon, 
where she had to be dry-docked the next day. The pumps had to be kept 
png all night. This incident is quoted as showing the strength of the 
French submarines. 
Al the submarines actually in service in the French Navy are propelled 
arey by electricity, and have but a limited radius of action. This is 
ber principal fault. The radius of action of the earlier types only allows 
ajourney of from 30 to 40 miles from the electrical charging station. 
addition to this the accumulators are subject to rapid deterioration; 
iy require careful management, take up a lot of space, and are very 
tay. All these added together limit the employment of this type of boat. 
tithe return to Marseilles, after the naval maneuvers, following on a 
wet storm encountered near la Ciotat, the accumulators of the Gustave 
WM mddenly ran down, and the submarine could not move. It had to 


‘ke towed back to Marseilles by the Utile to recharge its accumulators. 


Tis gpisode does not speak very strongly in favor of the submarine actu- 
ai entirely by electricity. 
The speed is, as a rule, from 8 to 10 knots, and it is not enough to allow 
imbmarine to reach even a slow ship, unless the latter is moored or un- 
Mike former actually finds itself in its course. If the enemy steamed at 
igick rate, often changing his direction, a submarine would have the 
Past difficulty in reaching him, unless the route had been guessed and 
tbmarine stationed directly in his course. 
order to remedy the slow speed and the limited radius of action, the 
WS Most recently launched or being constructed have been considerably 
The submarine has been made more closely to approximate to 
& abmersible, and in the near future they will only form one class. The 


Mimarines of 320 tons displacement will be provided with petrol motors 
ti horsepower, capable of giving them a speed of 12 knots. 
Te submersible is in every way the best arm of submarine defence, 


used by day or by night. It is at will either a submarine or a 
t. The submersible cruises like a torpedo-boat and plunges 










4“ 


Bg hee Soe a 


NeRES 2 SU gies es oe cece 


es 


Nr. enc 


Le gE oe a 


— 


Th ee ee 


ERE Oe ig ee em ew 
—- 


78: 


PR en ee 


ES rn 


eee 





394 PROFESSIONAL NOTEs. 


like a submarine at the exact moment when it is necessary to do so, It} 
ready for action as long as any fuel remains in its tanks. When it is a. 
ing at the surface the small target which it offers to the enemy renders it 
almost invulnerable; it becomes actually so by disappearing beneath a 
waves, though when it is steaming at the surface it is more visible than 
the submarine by reason of the smoke which escapes from its funnel, and 
which might attract an enemy’s notice. If it can surprise an enemy before 
the latter can get up speed, it can approach him with impunity, dive be- 
yond the radius of the automobile torpedo steer its course by the aid of 
the periscope, and, when the proper distance away, torpedo him. 

The submersible is not tied to any particular port, like a submarine, be- 
cause petrol can be obtained anywhere. It can travel long distances with- 
out having to charge accumulators and when it is under steam it is ready 
to plunge. Its battery of accumulators need not be very powerful, for it 
has, relatively, only a short distance to go under water, and its battery can 
be charged as the boat is traveling. 

If for any reason the submersible is surprised with its accumulators dis- 
charged, it promptly sinks and waits for some time until it thinks that the 
enemy has got tired and gone away. Then it rises in a cautious manner, 
carefully sweeping the horizon with its periscope. If no enemy is visible, 
it rises completely to the surface, starts its motor and charges its accumt- 
lators as it steams away. The radius of action of a submersible is only 
limited by the capacity of its fuel tanks. The combustible is, moreover, 
more easily taken on board than is the case with any torpedo-boat. 


The French claim that from a defensive point of view the submersibles 
restore—to a certain point, at any rate—the equilibrium overthrown, to 
their detriment, by the formidable increases in the English, German, Ameri- 
can, and Japanese fleets. 

The difference in speed between the submersible and the torpedo-boats 
of the same displacement and exterior form is the consequence of various 
causes. For example, the weight of the hull of the submersible is much 
greater than that of the torpedo-boat. Having, as it has, to support very 
high pressures, its scantlings are of heavy section. The weight of the 
water ballast tanks and of the air reservoirs, the safety weight, etc—in 
short, of the necessary apparatus for rising or sinking, is very great It 
is evident, therefore, that the weight remaining to be apportioned to the 
motive power is much reduced as compared with the case of the torpedo- 
boat; and, in addition to this, this weight has to be shared between two 
kinds of motive power, which take the places of one another, but do not 
combine their forces. One of these is for motion on the surface, the other 
for use beneath the sea. 

In order to employ it for submarine working the steam engine must be 
so installed as to be capable of instantaneously getting rid of the gases of 
combustion or of the fuel employed. This can only be done with the aid 
of petrol. A short time before the chimney aperture is closed the cocks 
supplying the liquid to the burners must be closed, and the draft allowed 
to clear away the products of combustion. Then the chimney may be her- 
metically closed without any danger. 

Although it can be said that the steam engine is much to be preferred 
on board a submersible to a petrol motor, with steam the consumption cam 
be kept much better within desired limit, while with the petrol motor the 
consumption is the same whatever the speed is; moreover, explosions re 
sulting from leaks render dangerous the employment of spirit in a confined 
space where the ventilation necessary to carry off the explosive mixture 1s 
practically unobtainable. On the latest types of submersible now un 
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construction, however, petrol motors of 330 horsepower are being installed. 
These are capable of imparting a speed of 11 knots. The 398-ton boats 
will each have a steam engine of 700 horsepower, which will give a speed 
of 12 knots, while the latest types ordered this year are to have a speed 
of 15 knots. 

The Bonite-Suffren incident has suggested to some people a new set of 
tactics for submarines for small craft against which a torpedo could not 
he used—namely, an attack by shock. It is thought that with a special 
form of ram and a careful study of the best conditions of maneuvering to 
carry out, there might be a good chance of paralysing in a short time a 
number of destroyers, which, following their ordinary tactics, were de- 
fending the armored vessels against the submarines. On the other hand, 
the only method to adopt which would seem to give a chance of success tc 
the larger vessels is to build them of high speed. Then quick preconcerted 
changes must be made in the order of steaming. In such event the slower 
submarines could only by chance get near enough to attack them. 

The cruises of submersibles, and the attacks by submarines, take place 
so frequently now-a-days in the French Navy—at least three times per 
month—that no more attention is paid to them than to the other maneuvers 
of the fleet. However, at the close of the last naval maneuvers, Admiral 
Fournier, in his order of the day, thus expressed himself: “On the other 
land, the operations of coast warfare which have been carried out by the 
feet before Algiers, Bizerta, Toulon, and Marseilles, have shown incon- 
testably that the chief arm of defence of ports is the torpedo in all its 
forms, but especially when used by torpedo-boats at night and by subma- 
fines by day. The following figures show what ravages the torpedo-boats 
and submarines have made in the ranks of a fleet which took part in these 
operations: The fleet had put out of action 5 vessels before Bizerta, 5 be- 
fore Toulon, 16 before Marseilles during the morning of July 31, 25 be- 
fore Marseilles during August 2, without counting those which would 
lave been torpedoed before Algiers. where the submarines were not pres- 
ent during the maneuvers of July 6. It cannot, therefore, be too emphati- 
ally insisted upon that the protection of the coast of France in the future 
wil be by a numerous fleet of torpedo-boats and submarines covering the 
ports and the points on the shore most accessible to attack by an enemy 
Such a fleet will have even greater effect than shore batteries. At sea the 
#m 10 win must incontestably be the vessel of large displacement, but 
torpedo-boats and submarines can destroy a victorious fleet wishing to take 
advantage of its success by finally attacking the enemy’s ports. From this 
pint of view the coast operations of our fleet have profitably taught us 
kssons which carry us beyond the point where they were left by the Eng- 
ish Navy in its brilliant mobilization maneuvers on the high seas last 


month. (Signed) Le Vice-Admiral Commandant-en-Chef l’Armée Na- 
vale, Fournter.” 


What is to be the future of the submarine? Among French naval au- 
thorities it is hoped that in the more or less near future the best defensive 
am will be the “ submersible destroyer.” Such a vessel should have a speed 
at 20 knots at the surface, and at least 15 knots submerged, as well as a 
mde radius of action, so as to be able to make cruises of considerable 
duration on the enemy's coasts, or on the usual courses steered by naval 
suadrons and commercial fleets. Such a type would not cost much to 
maintain, and it would be the best protective arm for weak nations, and 


would enable them to guard their independence and to repulse any inva- 
8 Or encroachment. 
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The following statistics regarding the French power in submarines and 
submersibles are of interest. During the last few years orders to lay down 
vessels were given as follows: 


October, 1903—Six submarines of the Emeraude type, and of 390 tons 

October, 1904—Two submersibles of the Circe type, and of 350 tons, 

August, 1905—Eighteen submersibles, 390 tons. 

At the time of writing there are being constructed at the arsenals: 

Cherbourg—Three submarines, Emeraude type, 390 tons; practically 
completed. 

Cherbourg—Two submarines, Guépe type, 45 tons; time of completion 


‘indefinite. 


Cherbourg—Two submersibles of 308 tons, to be delivered in June, 1908 

Cherbourg—Ten submersibles of 398 tons, to be delivered in 1908-1909, 

Five others are to be ordered. They will be of a larger type, and are 
to give 15 knots at their trials. They will be finished in 1909-1910. 

Rochefort—Three submersibles of 398 tons, to be delivered in 1908. 

Rochefort—Five others will be ordered, and will be delivered in 1909- 
1910. 

Toulon—The submersible Omega, launched and being completed. 

Toulon—Two submersibles of 398 tons, to be delivered in 1907. 

Toulon—Ten submersibles of 15 knots speed are to be ordered for de- 
livery in 1908 to I9gIO. 

The Emeraude—first of her type—was launched some months ago. She 
is of sufficient size for her crew to live on board as on ordinary torpedo- 
boats or destroyers. Each officer has a separate cabin. 

The question of laying down next year 18 submersibles of 398 tons each, 
and two of 800 to 900 tons of an experimental type, evolved from study of 
the vessels actually in service, is being seriously considered. 


The following table gives the tonnage of the French submarines and 
submersibles at present built: 


Total 
tons, 
1885 1 submarine of 31 tons — 31 
1888 I r 266 “ — 266 
1897 I « 136 “ Sai 136 
1808 — 1 submersible of 116 tons 116 
a ae oe - a 
" 2 we 14 “ — 
Ig00 —_— 3 4 “ 157 “ 628 
1901 20 oe 6g“ a ‘al 
rs ny 168 “ ith ii 
re I a 223 “ an aa 
i aes 202 “ — 1953 
1902 aa ¢ os 175 . 360 
1903 6 vs -_.* I ‘ gor “ 2,053 
1904 2 “a.” 2 361 ‘ 792 
oe = 15 308 “ $970 
1906 _ 23 308 “ lS 
Totel . .icsessnseesene 


_ : : : inci ar- 
The two following tables give the names, designers, and pues 
ticulars of the types of submarines and submersibles in the French Navy: 
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The Aigrette and her type are considered the best submersibles now i 
service. In spite of their only having a displacement of 175 tons thei 
fuel capacity enables them to run twice from Cherbourg to Portsmouth 
and back without bunkering, and so they are able to make a cruise alon 
the English coast. The Cigogne, the second of this type, is fitted wih 
Diesel motor. Her full speed afloat is 12 knots, and she has 5000 liters of 
paraffin in her bunkers, so that she can run for 70 hours at a fair speed 
The Diesel motor, however, has not proved itself wholly suitable for the 
purpose.—Engineer. ; 


GERMANY. 
VESSELS BUILDING. 


Name. Displacement. Builder. Remarks. 
Battleships. 
Pommern............+ 13,200 Stettin. Launched Dec. 2, 1905, 
Hannover ........ .... 18,200 Danzig * Sept. 26, 1906. 
(Schichau Works). 

Schleswig-Holstein .. 13,200 Kiel. “ Dec. 17, 1908. 
ee 13,200 Danzig. o May 28, 1908. 
Ersatz Bayern ........ 19,000 Wilhelmshaven. Building. 

™ Sachsen ...... 19,000 Bremen. « 

- BR seccccces 19,000 ae Authorized. 

oe Wirtemberg . 19,000 a: o 

Armored Cruisers. 
Gneisenau .. ......... 11,600 Bremen. Launched June 14, 1906. 
Scharnhorst........... 11,600 Hamburg. ” March 22, 1906, 
HD 0006-266 06e0es cece vee 15,000 Kiel. Building. 
IF ddeebs Sdnesuesondess ve 15,000 — Authorized. 
Protected Cruisers. 

Danzic . .. ........... 3,900 Danzig. Launched Sept. 23, 1905. 
Koenigsberg .. ...... 3,200 Kiel. ” Dec. 1906. 
GEES bcc: ccoeee. OS Danzig. e Sept. 22, 1906, 
Pntsnces osessese 3,420 Stettin. Launched March 7, 1907. 
Nfirnberg ........... . 8,420 Kiel. Launched Aug. 28, 1906. 
Ersatz Pfeil........... 3,520 Danzig. Building. 

= MOEN cccccces 3.500 Hamburg. a 
—— 3,500 a Authorized. 
—— 3,500 - 


Tue Last or tHe DeutscHLAND CLass.—The German battleship Schles- 
wig-Holstein was launched on December 17 at Krupp’s Germania ship- 
yard, Kiel, Germany. The following are the principal dimensions: Length 
between perpendiculars, 121.5 meters (308 feet 7 inches) ; greatest breadth, 
22.2 meters (72 feet 10 inches); draft, 7.62 meters (25 feet). . 

Her belt armor has a thickness of 240 millimeters (97/16 inches) amid- 
ships, tapering down to 100 millimeters (315/16 inches) at both ends. 
The armored deck extends from stem to stern, and is curved down at the 
sides to the lower edge of the belt armor. The ship is fitted with an ar- 
mored citadel and an armored gun-deck casemate. There are also two 
armored conning towers, the plates of which are 300 and 140 millimeters 
(11 13/16 inches and 5% inches) thick. The armament consists of four 
28-centimeter (11-inch) guns protected by turret armor 280 millimeters 
(11 inches) thick; ten 17-centimeter (6 11/16-inch) guns protected by the 
casemate armor; four 17-centimeter (611/16-inch) guns in separate case 
mates; twenty 88-centimeter (37/16-inch) guns; four 3.7-centimeter 
(1 7/16-inch) quick-firing guns in the fighting tops; four 8-millimeter 
(5/16-inch) machine guns; six under-water torpedo-launching tubes. 
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There are three triple-expansion main engines of 16,000 indicated horse- 
power, supplied with steam by 12 multitubular Schulz boilers, and designed 
to give the ship a speed of 18 knots. The normal coal capacity is 700 tons ; 
this can ue Gerensed to 1000 —_ by filling the reserve coal bunkers. lhe 
double-bottom compartments will contain 200 tons of coal-tar oil, which 
can be used for firing the boilers. - 

The tonnage of the Schleswig-Holstein is 13,200, and there are four 
other ships in the same class—the Deutschland, the Hanover, the Pom- 
nem, and the Schiesien. The complement for these ships is 729 officers 
and men—Nautical Gazette. 


Buupinc ProcRAM.— The program of construction for 1907-1908 con- 
templates the laying down of two 19,000-ton battleships (Ersatz Baden and 
Ersats Wiirtemberg), one 15,000-ton armored cruiser (F), ‘two 3500-ton 
cruisers, and twelve torpedo-boats, of a total cost of 163,712,500 francs. 
The new battleships are to be similar to the Ersatz Bayern and Ersatz 
Sachsen, already begun, having main batteries of fourteen 11-inch guns in 
seven turrets of which three are on the middle line. The new armored 
cruiser is like E, building at Kiel, except that she is to have turbine machin- 
ery. It is said the main battery of these ships consists of ten 11-inch 
guns. The two small cruisers are sister ships to the Ersatz Pfeil and Er- 
soit Komet and are slightly bigger than the Ersatz Wacht, Niirnberg, and 
Siutigart. The torpedo-boats are of 525 tons displacement and to be 
armed with four 3.5-inch guns 


The first German submarine, now under trial at Kiel, is designated U,. 
She is of 240 tons displacement when submerged, 200 tons when on the 
surface, 39.9 meters length, 3.10 meters beam, 2.50 meters draft, surface 
seed 11 knots, submerged speed, 9 knots, armament one 18-inch torpedo 
tube and three torpedoes —Le Yacht 


GREAT BRITAIN. 


VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battleshipa. 
Bellerophon ........... 18,400 Portsmouth. Building. 
Teméraire.............. 18,400 Devonport. ” 
Saperd................. 18,400 Newcastle. " 
lord Nelgon.......... 16,500 Jarrow (Palmer). Launched Sept. 4, 1906. 
Agamemnon........... 16,500 Glasgow (Beardmore). oe June 28, 1906. 
| aan ‘ . 16,350 Chatham. Under trial. 
Britannia............. . 16,350 Portsmouth. - - 
Armored Cruisers. 

Minotaur............... 14,600 Devonport. Launched June 6, 1906. 
Seannon................ 14,600 Chatham. Sept. 20, 1906, 
Defence .......... .» 14,600 Pembroke. Building. 
lnvingible ............ 17.250 Newcastle. Building. 
Inflexible ae veces ESD Clydebank. - 
indomitable............ 7,250 Glasgow Launched Mar. 16, 1907. 


Tue New Cuannet Freer.—When Lord Charles Beresford takes over 
the King Edward VI/ as his flagship from Sir William May the reconsti- 
ited Channel fleet will consist of fourteen battleships, eight of which are 
etewest, fastest, and most powerful afloat. The remaining six are con- 
Muted as three pairs, which could either be worked together as a smaller 
Madron for the elucidation of problems, or would be useful in maay 
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ways as auxiliaries to the homogeneous battle fleet. it te 
tended—in fact, it has been so officially ennounendthug a 
sible the Lord Nelsons will be attached to this fleet; but looking at its a 
stitution as at present arranged, it is well to compare it with the acim 
force it may possibly be called upon to encounter. The German acti 
fleet—which, so far as battleships are concerned, is practically the Ginn 
Navy—consists of sixteen vessels, divided into two squadrons These 
vessels are three ships of the Deutchland class of 13,200 tons five of the 
Braunschweig class of 13,200 tons, five of the Wittelsbach class of 11,900 
tons, and three of the Kaiser class of 11,130 tons. It will be noted that 
the heaviest and latest of these ships have not a displacement equal to that 
of our own Mayestic class and, moreover, that there is nothing approaching 
homogeneity in these squadrons. The total displacement of the sixteen 
ships amounts altogether to 200,000 tons, the heaviest guns mounted in the 
fleet being of 11-inch caliber, of which the first eight ships carry thirty-two, 
the next heaviest gun being of 9.4-inch caliber, of which the second eight 
carry thirty-two. On the other hand, the aggregate displacement of the 
battleship force to be under the command of Lord Charles Beresford is 
210,100 tons, the King Edwards alone carrying thirty-two 12-inch guns and 
thirty-two 9.2-inch guns, or a battery superior to that of the whole German 
fleet. The remaining six ships carry as their heaviest armament sixteen 
12-inch and eight 10-inch, or just sufficient to give the commander-in- 
chief a little bit in hand. Again, if we look at the matter of speed—and 
the speed of the slowest ship is the speed of the squadron—the German 
admiral, in whatever way he may divide his force, cannot get within two 
knots of the speed of the King Edwards, and, of course, no one who is 
not a fool, would credit Lord Charles with wilfully reducing his speed by 
tying slower ships to the King Edwards. The net result, then, of these 
reflections is that so far as any possible danger from the Baltic is con- 
cerned, the Channel fleet alone will be sufficient to meet it, and yet the 
Channel fleet will be supported by the Home fleet, and, as we showed in 
November last, this force with any possible composition must in itself be 
equal in fighting force to the German active fleet; but we must wait until 
we actually know what the composition of the Home fleet is to deal ade- 
quately with this matter—Army and Navy Gazette. 


The Jndomitable, the first of the new class of armored cruisers of which 
the Inflexible and the Invincible are also nearing completion, and which 
compare with the old armored cruisers like the Dreadnought does with 
the older battleships, was successfully launched in the Clyde on March 16. 
She is of 17,250 tons, is 530 feet long, exceeding the older armored cruisers 
by 50 feet, has turbine engines, and is expected to attain the high speed 
of 25 knots an hour. The armament of the /ndomitable includes eight 
12-inch guns almost equaling the main battery of the Dreadnought. The 
two sister ships will be launched within a fortnight—New York Times. 


The Bellerophon, Téméraire, and Superb—in hand at Portsmouth, Dev- 
onport, and Elswick, respectively—will, it is said, differ very considerably 
from the Dreadnought in appearance, nor will they be sisters to that ship, 
except in general details —Engineer. 


The Glasgow Herald says the contract for the battleship of the Dread- 
nought type to be built by a private yard has been placed with Armstrong, 
Whitworth & Co., Newcastle, and the contract for the machinery, with the 
Wallsend Slipway Company. The engines for the two sister ships build- 
ing in the dockyards are to be manufactured by the Fairfield Company, 
Glasgow, and Hawthorn, Leslie & Co., Newcastle. Two years are spec 
fied for the delivery of the engines, there being a penalty of £100 daily for 
any delay beyond that period. The new battleships will have a disp 
ment of 18,400 tons, or more than the first Dreadnought, whilst the gun 
power will also be greater. The vessels will have a speed of 21 knots. 
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. The new coastal destroyers Glow-worm, Gnat, Grasshopper, and Green- 


% fy, building at Chiswick, are in future to be respectively known as Nos. 7, 
\- £9 and 10 first-class torpedo-boats, and are to be attached to the Sheer- 
t ness-Chatham flotilla on delivery from the contractors. 

e 

in 


The Warrior, the last of the cruisers of the Duke of Edinburgh class 


- to be completed, has carried out her official trials satisfactorily. The 
. ines, on her eight hours’ full-power trial, developed a horse-power of 
: oat, and like her three sisters, the Achilles, Cochrane, and Natal, she 
: exceeded the designed speed on her trials by over one knot which is very 
a : ; conte cnt. 
ndeed.—Army and Navy Gazette. 
Ig satisfactory 1 4 y G ‘ 
n / 
he The River class of destroyers are to be re-armed; the five 6-pounder 
0, quick-firing guns are to be displaced in favor of three 12-pounder 8-hun- 
ht iredweight quick-firing guns which will be taken from other ships— Army 
he nd Navy Gazette. 
is 
nd 
an mAMOUNT FOR NAVY ESTIM ATES FOR THE COMING AND FIVE PREVIOUS YEA 
en 
n- Year. 
nd = ; ea 
| 
= 1902-1903 1903-1904 1904-1905 | 1905-1906 | 1906-1907 1907-1908 
is —— | 
by BrFECTIVE SERVICES. £ £ £ £ £ £ 
Se tysof officers, seamen, and boys, coast 
yn- Died Royal Marines ...... 5,962,000 6,312,800 6,691,000 | 6.672°000 | 6,810,700 | 6,869,700 


imalingand clothing for the Navy.... 2,023,500 2,292,500 2,428,000 | 2,256,600 | 21053200 1,996,400 
+h ‘rualling 
: Malstablishments and services..... 246,! ; ‘ OTT 278, 500 268,700 








in WILAW......000000 0. 17.700 | 15,600 15.500 14.000) 14,700 “14/200 
be Mesto) services ................0..000. 101,7) 116,100 154,000 161,900| 165,600 172.500 
i] ES cccccccccaccoss ccccs 65,000 69,400 72,600 69,300} 65,100 65,100 
att iwilaval Reserves............ acue 236,900 297,600 404,500 420,600; 426.6001 418.300 
de- repairs, and maintenance :— : E 
Personnel ...............-..., 2,661,500 2,901,800 3,044,200 | 2,768,300 | 2,407,600 2,549,900 
ee 4,812,700 | 4,786.700 | 5,062,800 | 4.816,900 | 2,827,200 3.085.200 
ich *TiL—Contract work ...... hae 7,665,800 9,571,500 10,314,000 7,827,800 | 8,588,400 7,646,000 
; WaMAmeNts............0..... . 20. sees 3,856,400 | 3,206,100 3,646,000 2,986,000 | 2,986,000 | 2°348°700 
ich tm buildings, and repairs at home and 
ith a 1,100,000 | 1,502,000 1,634,200 | 1,905,200 | 1,954,500 | 2,758,400 
16 Melmeous effective services............ 368,000 409,500 444,000 454,000) 482,200 401,000 
- — RE 294,300, 306.400 827,400 336,400/ 351,500 364.600 
ers some } 
eed nidfective services.............. ..... 28,962,600 32,136,800 34,531,200 30,966,500 29,408,800 28,908,700 
ght Sos-Errective SERVICES. | 
The eunwerve, and retired pay......... 782,100 784,300' 796,200 800,900! 820,700 837.900 
$. tetra Pensions, &c.... ..... +++ 1,160,700 1,186,800 | 1,208,800 | 1,238,900 | 1.256.300 1,302'000 
x and gratuities ...... ssevseee 860,100 “850,100 “853,800 | “388,200| "388,700 "870,900 
Jev- : - - 
ably MMiupeflective services......... .+++| 2,202,900 | 2,320,700 2,358,300 | 2,423,000 | 2,460,700 2,510,800 
hip, PE iasessss....ocoses .. +» 81,256,500 34,457,500 36,889,500 33,389,500 31,860,500 31, 419.200 
— Engineering. 
ead- 
ong, 
_ Junsx Nava Manevvers.—It has been announced that the British 
sild- 


“#78 in February to carry on maneuvers off the Portu yuese coast with 
. g 


any, ‘it comprising 30 first-class battleships, 16 armored cruisers, and 14 
peci- Mitcted cruisers, the aggregate displacement of these 60 vessels being 
' for fons. This is by far the largest fleet ever assembled for any pur- 
lace- Me whatever, and has been made up without drawing.upon the reserve 


gun Wadrons. It exceeds the present combined battleship strength of France 
.. ad Germany. 
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Of the 30 battleships, seven are of over 16,000 tons each and only s 
are under 14,000 tons. All but three of the armored cruisers displace me 
than 10,000 tons each. The average displacement of the battleships 
14,645 tons, of the armored cruisers, 11,626 tons: of the protected he 
4025 tons; of the entire fleet, 11,362 tons. ——_ 

The value of such maneuvers is very great inasmuch as they form the 
only available means whereby officers and men can become familiar with 
the handling under war conditions of the great forces entrusted to their 
care. Strictly bellicose regulations are maintained in all cases, and the 
discipline is as strict as if war were actually a fact. Vigilance, ingenuity 
and activity are at a premium, every man connected with the operations 
being kept on the alert; and the results, as determined by the verdicts of 
competent judges upon the fleets, go far to make up the science of naval 
strategy —Marine Engineering. 


Tue HEALTH OF THE Navy.—The statistical report on the health of the 
navy for 1905, which has just been issued in the form of a Blue Book, 
states that the returns for the total force may be considered as very satis- 
factory. As compared with the averages of the last eight years, there are 
decreases in the ratios of cases, invalidings, and deaths, and this year’s case 
and death ratios are the lowest recorded since 1856. The ratio of cases 
per 1000 of force shows a reduction of 119.29, as compared with the last 
eight years’ ratio. The invaliding ratio, viz., 23.89 per 1000, shows a de- 
crease of 4.98, in comparison with the average for the last eight years. As 
regards the death rate the ratio per 1000 was 3.9, showing a decrease of 
1.42 when compared with the last eight years’ ratio. The Mediterranean 
Station shows the highest invaliding ratio, the East Indies the highest 
death rate. 

The average number of men sick daily was 3365.53, giving a ratio of 
30.31 per 1000, and showing a decrease of 5.44 in comparison with the last 
eight years’ average. The total days sickness on board ship and in hos- 
pital was 1,228,419, which represents an average loss of service from dis- 
ease and injury of 11.06 days for each person, which is a decrease of 1.99 
in comparison with the average of the last eight years. The total number 
of persons invalided was 2653, which is in the ratio of 23.89 per 1000, and 
shows a decrease of 4.98 in comparison with the average of the last eight 
years. Of the above total 1719 persons were finally invalided from the 
service. Including the marines invalided at headquarters the total number 
invalided out of the service was I9Q4I. 

Deaths numbered 433, a ratio of 3.9 per 1000, showing a decrease of 142 
per 1000, as compared with the ratio for the last eight years. In the total 
force the average number of entries on the sick list for disease and injury 
per man was .73, a decrease of .o2 in comparison with 1904. The average 
ratio of sickness per 1000 daily was 30.31, which is a decrease of 1.04, as 
compared with 1904. The Channel fleet shows the lowest sick rate. The 
total number of persons invalided was 2653, of whom 2445 were invalided 
for disease and 208 for injury. The death rate due to disease alone was 
2.74, and that due to injuries was 1.15 per 1000 

Appended to the report there are some interesting remarks and valuable 
hints by Staff Surgeon Arthur Gaskell, F. R.C. S., who contributes a paper 
on physical culture and Swedish drill. The contribution 1s a artery 
the methods now practiced in the navy, and while the writer 1s satisnte 
that the present training is “quite the best the service has ever had,” he 
has some novel proposals to offer, as follows: pail ; all 

“I would suggest that a British system of physical training might oe 
be devised that would outstrip all others, and a good scheme on which . 
work would be the analysis by kinematograms of the movements wh 
champions in each line of useful physical exercise, ¢. g., Shrubb for = 
long-distance running, a Japanese rickshaw coolie or one of the Italia 
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Bersaglier! for long endurance in running, etc., so that a set of exercises 
wuld be elaborate to make a man useful in any particular avocation or 
recreation. Thus could we train muscular sense and co-ordination, and 
sake of our sailors good shots, good marchers, good fencers, and still 
pore justify their title as ‘handy men.’”—United Service Gazette. 


GuNLAYER Test.—In publishing the result of test of gunlayers in H. M. 
eet for 1906, the naval lords note with extreme satisfaction the very 
narked improvement in the results as compared with former years, in 
doding even those of 1905, when the shooting showed so great an advance 
ger previous results. They further note that this improvement is due to 
; higher standard generally throughout the fleet. The following results 
ge tabulated : 








re eet ot ~ ray — ——o in Scores. 
Merit. , Ships. Firing. Man. P 
1 Second Cruiser...... 6 86 g6.74t 0 6Drake. ....0.:..5 1 
2 Mediterranean . II 137 93.539 Formidable ..... 118.31 
3 Third Cruiser 5 60 90.890 Carnarvon ...... 114.15 
4 Atlantic ... I! 156 88.557. King Edward VII 123.09 
; First Cruiser 6 68 86.648 Hampshire ..... 107.52 
i isescccsesees © 84 82.228 King Alfred .... 102.27 
+ Channel ..... 21 288 72.2066 Exmouth ....... 109.03 
§ Tenders, etc. 4 12 71.0906 Shearwater ..... 104.65 
9 Cape of Good Hope 4 39 64.441 Crescent ........ 88.13 
p N. A. and W. I 2 16 62.019 IJndefatigable .... 66.06 
u Australia ..... 9 go 58.507 Prometheus ..... 84.53 
uw East Indies ... 4 37 56.728 Fox s+ a 

aa 89 =-:1,073 80.065 

Total, 1905 .. 100. =—s« 1,096 68.26 


Further details are supplied by the following abstract: 


1897 1808 Isvv. 1000 1901. | 1902. 1908 1904 1905. 1906. 


Sumber of ships 


109 139 136 12] 27 139 134 108 100 89 
SomberofGuns.... 846 1010 1121 1031 1137—s «1241 12% = 171 1006 =—-:1073 
Number of hits ... 2062 2627 283] 272 3562 4789 5006 5748 4374 4733 


Sumber of misses.. 4389 65436 6249 5700 6244 6863 7028 7664 3357 2928 
frees of hits over 
Mises ....... cn Nil Nil Nil Nil Nil Nil Nil Nil 1017 3405 


Werbits..... ... 2337 2009 3418 2977 2682 2074 1032 1916 Nil Nil 
Peventage of hits $s 7 
—-- $1.86 31.68 31.1 82.3 36.3 41.1 46.04 42.86 56.58 71.12 
r gun or 
Bibute: 45 
I” and 10’ V1 
-_ aT 09 23 29 30 3B 38 53 47 68 81 
aa 17 Bd 23 22 3 35 70 -73 | 1.40 2.84 


WORand BL. . 1.11) 1.05 1.51) 1.81 2.42 2.68 2.63) 4.14 5.08 


and 40. F. 1.83 1.68 1.2 1.60 1.98 2.0 2.47 2.28) 8.78 96 
ry of ships 2 hnpeine a et ei 
—oe te 19 3 43 «Nil Nil 
Ceived, 
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The companion statement for the anti-torpedo armament of th 
men-of-war is issued in the form of a Blue Book. Though the Admisal 
in a prefatory minute, express their great satisfaction at the “ve mark 
improvement” which has occurred compared with the results pr Alcs 
1905, the return shows such a wide variation between the best on - 
worst results as to indicate that there is considerable room for ba 
progress. The fact, however, that the general average is very much bi “A 
than it was in the preceding year reveals that officers and men are poy 
right road. The following table shows results in 1905 and in 1906: 7 


; : 1905. 1906, 
eee % 
EP Sing ewée ws ovavisbecuteccscveneneriee 1,118 L42t 
EMER: 6 asus 6ube pv'sd beccce das ceccésaumesuekan an 4,666 
PUUMEDOT OF TRIBOES 2 once c ce cececs cc ccccccccccscccccss MADE : 
Percentage of hits to rounds fired..................... 21.63 3453 
Hits per gun per minute— 

12-pounders Re eS ee ee 2.12 3.417 
6- and 3-pounders (except Vickers).............. LO7 3.38 
3-pounders (Vickers) cna icadieweue anes S44 


—Page's Weekly 


SUPERHEATER TRIALS ON A BattLesuip.—The battleship Britannia is the 
first warship to be fitted with steam superheaters, and the analysis of the 
results of her trials is interesting, as it reflects light on the economy of the 
system. Six of the boilers in the Britannia had superheaters in the uptake, 
and as this number was equal to drive the engines at one-fifth of their 
power, it was decided to run two trials, each of thirty hours’ duration, the 
one with ordinary steam and the other with the steam superheated to the 
extent of 90 degrees F. The result was to reduce the coal consumption by 
about I5 per cent, and to reduce also the temperature of the gases escaping 
from the funnel by 50 degrees. In other words, with ordinary steam the 
coal consumption was 2.07 pounds per horsepower per hour, as compared 
with 1.77 pound, while using superheated steam. Again, on the higher 
power trials the influence of the superheating of part of the steam had its 
effect as on the trial at 70 per cent of the power the coal consumption was 
1.5 pound per I. H. P. per hour and at full power 1.83 pound. It is, how- 
ever, at low powers that the gain is most wanted, as then the consumption 
is high owing to the auxiliary machinery taking such a large portion of 
the steam. Moreover, warships run for the greater part of their time at 
low power, so that if the gain of 15 per cent shown on trial can be main- 
tained in service, the coal bill for the year will be appreciably lessened— 
Scientific American, 


Warsuip Construction 1n 1906.—A fairly satisfactory number of new 
ships for the navy have this year been floated; three battleships, two arm- 
ored cruisers, and a considerable number of torpedo and submarine craft 
have been launched, the total tonnage of the 21 ships being 85,680 tons dis- 
placement, which is considerably below the average of the six preceding 
years—1I1I7,700 tons. This comparison, however, scarcely represents the 
relative fighting efficiency of the ships, as this year represents the transi- 
tional stage in respect of design, and the fighting efficiency per unit of dis- 
placement has been enormously increased. This is, perhaps, best reflected 
by the fact that whereas six years ago the average price of warships was 
£70 per ton of displacement, it is now £100 per ton. A greater area 18 pro 
tected by armor of considerably higher resisting power per unit of thick- 
ness, and consequently more costly of production, so that the whole ad 


fighting will be done within effectively-protected quarters, rendering 
But an in- 


enemy’s light rapid-firing guns up to 6 inches bore inefficient. —7 


fluence affecting the total cost still more is that all the primary guns 
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highest power. The cost of a pair of 12-inch guns, with their barbette 
Lee ig over £100,000; the placing of ten such weapons in a battle- 
» instead of four, as formerly, and of eight in cruisers instead of a 
amber of light weapons on central pivot-mountings of a relatively low 
ts for a large part of the difference in price. In other words, 
fe hull and the machinery of present-day battleships represent only about 
cent of the total cost, as compared with something approaching 60 
cent formerly, and this, too, notwithstanding the great increase in 
. Thus, while the tonnage output of warships for the year is only 
to 73 per cent of the average for the previous six years, the cost of 
ie ships launched this year in their completed state—about £8,500,000—is 
qual to 92 per cent of the cost of the ships launched in each of the past 
aa years. :; ; 
There has been a steady decrease over a period of years in the tonnage 
inched from the royal dockyards. Sheerness now drops completely 
om the list, as it is entirely confined to repair work. This promises also 
paply to Chatham, and Pembroke also, after next year, may have little 
«m new work given to it. Portsmouth and Devonport, however, will 


TABLE Il.—SEVEN TEEN YEARS’ PRODUCTION OF BRITISH NAVY SHIPS. 





Dockyard. Private Yard. Total. 
Tear. No. Tons. No. Tons. No. Tons. 
ip ... 8 22,520 13 42,475 21 64,995 
i ... 8 68,100 10 39,150 8 107,250 
 ... 9 50,450 13 90,750 22 141,200 
& ... 9 32,400 5 1,919 14 34,319 
-*.. 8 26,700 19 4,825 27 31,525 
& ... 8 70,350 28 66,412 36 136,762 
® ... 9 70,970 26 36,515 35 107,485 
& ... 4 31,885 22 34,111 26 65,906 
#... 8 70,955 22 70,033 30 140,988 
i ... 6 66,900 12 53,222 18 120,122 
m... 4 5,230 17 30,374 21 35,004 
mm... 8 64,910 24 144,190 32 209,100 
m... 5 51,560 10 40,494 15 92,054 
m... 4 28,290 31 120,456 35 148,746 
mM... } 57,100 31 67,532 35 124,652 
m% ... 3 40,250 19 49,950 22 96,200 
m... 3 47,100 18 38,580 21 85,680 
Toals i 811,670 320 931,008 428 1,742,678 


Ske utilized partly for new construction; the aim is to have at these es- 
iments one berth always occupied with a new ship. The magnificent 
mt in the completion of the Dreadnought within 18 months of 
Rint issue of drawings to the constructive department proclaims the 
ory character of the organization and equipment, and does credit 
Mie director of dockyards, Mr. J. B. Marshall, C. B., and the whole con- 
Sait department at Portsmouth, under Mr. T. Mitchell, C. V.O.. the 
Sager. Chatham and Devonport each added an armored cruiser to the 
tts that the output of the three dockyards is three vessels, of 47,100 
al Ih all cases the machinery has been constructed by contract. The 
Mmaining includes two ships of the Dreadnought class—the Belle- 

un at Portsmouth and the Téméraire at Devonport; while at Pem- 
eiM@ere is almost ready for launching the armored cruiser Defence, 
“afew months there will be laid down there a fast “ mother” boat 
} » while at Chatham two submarine boats of the latest type, 
“mi by Messrs. Vickers Sons & Maxim, Limited, are to be built. 
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Table II_ shows the production in royal and private yards for the past 17 1-fuel, 
|. years. Table III shows the production from each of the royal yards, ne 
tit 
in TABLE III.—THE PRODUCTION FROM : r Lg 
ay -E Il. ; ? EACH ROYAL YARD, pelling 
ab Total Ave -jatin 
aly Yard. —. 1906. 17 Bed Ee tor” . ne’ 

f . ‘ . rs. 17 Years, 
No Tons. No. Tons, Tons. Tons, very pre 

Portsmouth cere 17,000 — lie 224,031 1u138 here by 

ete 

COMO ccc ccccccccee F 14,600 I 16,350 222,162 13.6% bal. 

4 Devonport I 14,600 I 16,350 170,718 1 $71 tentialit 
; Permbroke — -- I 13.550 155,020 ,- this we 
i e 9120 ship it 2 
The three battleships included in the list are the Dreadnought, the Aga- be no st 
memnon, built by Messrs. William Beardmore & Co., Limited, of Dalmuir - a 
ie and the Lord Nelson, launched by Palmer’s Shipbuilding & Iron Co., Lim. - 
in| ited. These three ships have been described in Engineering, and compari- vork | 
+, son has been drawn between them and the Dreadnought class; they repre- speed. a 
et sent the intermediate stage between previous ships and the all-one-caliber perv 
gun ship. Some critics have expressed a preference for the Lord Nelson pen 
class in respect that they have four 12-inch and ten 9.2-inch guns, as com- 9 = 

pared with the ten 12-inch guns for the Dreadnought, contending that the - 
greater number und higher rapidity of fire of the lighter weapons partly ae be 
: compensates for their smaller shot and less striking energy. This, how- and has 
ever, experience has proved is not so; the 9.2-inch gun determines the * to be 

; range of combat, and, moreover, the similarity in size of the 12-inch and ” 
9.2-inch projectiles, and their corresponding action in flight, creates difi- Anoth 
: culties in range-finding, which, again, influences not only the accuracy, but > on 
4) the rapidity of fire in the first and most important moments of an engage- hy 
i, ment. Moreover, another influence affecting the control of fire is the mn ’ with its 
f creased “interference” with the larger number of guns, as compared with i being 
My the smaller number of large-caliber guns. It is contended that, with uni- nt = 
iy ~ ° ° ° oer netics nant Miia : on the J 

lp fication of caliber, there is possible almost as great a rapidity of fire, with ; 
i more centralized control and range-finding, and a minimum interference. ofp 
s The cruisers which have been launched are the Shannon and the Mino- re syst 
bi taur, built respectively at Chatham and Devonport, and fitted with recipro- Before 
“4 cating engines by Messrs. Humphrys, Tennant & Co., Limited, and Messrs. w the fi 

Harland & Wolff, respectively. A sister-ship to these—the Defence, al- strocted 

ready referred to as nearing the launching stage at Pembroke—has had . 

her engines from the Scotts’ Shipbuilding & Engineering Co. It remains whe 

to be seen whether these vessels will be the last of the British warships to previous 
be fitted with reciprocating engines. This is likely to be the case, accord- = con 
ing to present anticipations, the Dreadnought having given very favorable the Kat 
results, as will presently be shown. The cruisers, like the Lord Nelson wae the 
battleships, were designed by Sir Philip Watts, K.C.B., and mark the sirente 
intermediate stage to the all-one-caliber gun ship; but in view of his work construc 
at Elswick, it is possible that the intermediate stage might have been dis- built for 
pensed with, but for the inherent and probably inevitable conservatism of Nafkrat 
government departments. Certain it is that Sir Philip Watts, long years power, 1 
ago, urged upon the Japanese authorities the adoption of uniformity ot load of ¢ 
large-caliber guns in great numbers. The new cruisers have four g.2-inch destrove 
and ten 7.5-inch guns, and therefore are a long way behind the Invincible Fewer 
class, with their eight 12-inch guns and turbine machinery to give a speed year: by 
of 25 knots against 23 knots. The cost, however, has gone up from £1, the tests 
400,000 to £1,735,000, of which about half a million is due to guns and their power a 
mountings. ing 
Amongst the smaller craft there are included eight of the new coastal propelles 
destroyers, or, as they are now to be called, first-class torpedo-boat of blade 

These are specially interesting because they have express boilers fired wit! Not poss 
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e machinery, and are of moderate size and draft, yet have 
speed 0 knots. Recently we discussed the general design : 

A great advance has been made this year in connection with the pro- 
pelling engines of submarine craft, and with the application of methods of 
obviating those unfortunate mishaps which marked the earlier stages of 
this new and effective weapon of warfare; but great secrecy has been 
wy properly maintained in respect of this craft, and we content ourselves 
here by strongly advocating an increase in the number of vessels to be 
built. Nearly all the continental powers have recognized the great po- 
iit of et ce ve nt is dealt with in our leading article 
this week. en it is remembered that for the price of one “ capital” 
s re e capital 
chip it is possible to build a fleet of 40 or 50 submarine boats, there should 
ie no stint in augmenting our available fleet of these craft. It was right 
that we should proceed slow!) in the earlier stages in adding to the navy 
vessels more OT (hegre but the success achieved in research 
work has, we peeerstane, resulted in reliable efficiency, as well as high 
‘ a sae owen sage nee that next year there will be a large in- 
crease in the — er of vessels to be built. One or two figures are officially 
gailable as to the increase in size of these vessels. The earlier boats were 
w ieet long and 12 feet 8 inches in breadth, with a displaceme 

i h, with a displacement of 204 
tons. The zs vessels, designed by the Vickers Company, are 135 feet 
beg = 13 cor 6 inches . breadth, having a displacement of 313 tons. 

is has resu ec in more than doubling the radius of action of the vessels, 
and has also given a material increase to the speed on the surface, which 
haga s to Fane [he boats to be laid down are still larger. 

ny - . © . ~ © 3 
3 — be _ om _ Crait to which passing reference may be made as 
wee oe uture, is a torpedo-boat built by Messrs. Yarrow & Co 
and propelled by a petrol-engine; but it is problematic whether this fuel, 
with its low flash-point, can be adopted for war service ireate $t 
Ra cerkans, in tests si ar service. Greater interest 
— ha af . in tests shortly to be made with producer-gas mo- 

s; is connection it is worth mentioning that the oil-engin od 
m the Dreadnought for driving dynamos gave on trial 1 brake | sed itee 
yer 4 pound of petroleum. But nothing defini ; axe horsepower 

’ g definite can be said until furtl 
tals are made as to the advant: i f er adage per oa 
advantages, or otherwise, of applying the 
-- to the. ) " apply e respec- 
cape of fuel for internal-combustion motors : . — 
fore passing to details as to tl i -ef 
ails as 1e steam trials, a reference may 
: j 4 ce may be made 
ere warship work during the year. Six vessels have been = 
oo hh dag other than the British, and the tonnage of these is 

30, ery of 69,900 tons. The value of » when c 
eS of Sess which | re value of those, when completed, 
hig — 20,000, which is considerably greater than in any 
= considerably ‘ewes! W a the —— only of 1905, when the total 

war ed by the inclus i the tw aps i 
ee ee, . clusion of the two Japanese battleships, 
ing ima. _ In the closing year the principz sssels bui 
were the Russian cruiser Rurik, tl | eek cea 
Gee ant Cae 7 = the two Peruvian high-speed cruisers Al- 
; . : . * i ° ° . .. 
had Ne - Fcc. sim all three ships of interesting design, 
te Crock Ny, ‘ickers Sons & Maxim, Limited. Messrs. Yarrow 
Nofkratrussa “< Navy two torpedo-boat destroyers, the Thyella and the 
isa, each of 270 tons, with machinery of indicate 
SURE coves snecd of : y of 7300 indicated horse- 
is! Ge ton, Palm veng Ae Ra aw — the boats were carrying a 
ere ner's Shipbuilding & Iron Company constructed also 

_ - 420 ”, with Parsons turbines to give 7200 horsepower ‘ 

wW warships th: ‘ : t . 
rhe these sg dg usual have been subjected to steam trials this 
s been no falling off in the measure of success attendi 

a off i I uccess attending 
power and speed _ are set out in Table IV, and a comparison of the 

s of three battleships Britannia, Afric 1 Hiberni ; 

MMs Kine Edword clase in 3 , ica, and Hibernia, be- 
Ee sechiem a class, is interesting, as reflecting upon the 

tt blade —— “Sogn : - SC a oo dimensions, and the ratio 
, a was dissimilé ‘ is i it i 
Itpomile to offer ineilinn _ : /ithout data on this question it is 
observation, and the naval authorities are 


oil-fuel, turbin 
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probably well advised in reserving to themselves the advanta 
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if 
- - y ge which adopted | 
session of such data confers. Generally it may be said that the resals ficult 
have proved that a higher proportion of blade to disc areas than former! . 
adopted gives better efficiency; but the whole question, especially with te be indepet 
increased speed of rotation, consequent on the adoption of the turbines, j ly 
beset with uncertainties. In the interests of science it would thus be of or 
the greatest benefit if a series of definite tests were made, not alone with be met, $0 
models, but with vessels so arranged that the induence of variants could dimension: 
be eliminated and each factor given its true value. In the case of the f turbines, 1 
cruisers of the Duke of Edinburgh class the measured-mile speeds for — 
practically the same power have ranged between 22.84 knots and 2365 = , 
knots—a difference which, at this high rate, shows a wide difference in ne cs 
propulsive efficiency, which ought not to exist with machinery made to the - 
: 
TABLE IV.—STEAM TRIAL 
| | fist 90 Hour 
—— 
— ; ‘ : Hi . 
NAMEOF | TYPE OF | BUILDERS MakERS OF | & 3 | i t 
VESSEL SHIP. SHIP MACHINERY. | 3 3 : - 
§ ° E = : \s 
8 ~ ¥ ¢ ; ; i 
4 ° rar } 
nm g = i a | 
= a cif amie « 
= - =18 ; 
tons 's0.fteah wo le 
Dreadnought.| Battleship Portsmouth Vickers Sons & 17.900 Babcock& S40 
Dockyard Maxim, Limited Wilcox gia’ 
Britannia. ... Ditto Portsmouth Humphrys, Ten- 16,350 Babcock & (2) 
Yard nant & Co. Wilcox and | 
cylindrical su * | 
Africa ........ Ditto Cigthom J. Brown & Co. 16,350 Ditto 48.596 14a 
var i) mM * 
Hibernia...... Ditto Devonport Harland & Wolff 16,350 Ditto 48,048 140 
Yard ” | @ UB by 
Watal 2: ccccees First-class Vickers Sons Vickers Sons & 13,550 Yarrow and 65% 1 } 
cruiser & Maxim Maxim, Limited cylindrical UMM. 
Cochrane ..... Ditto Fairfield Fairfield Engineer 13,550 Ditto 66,595 1 
Shipbuilding ing Company 
Company @ im“ 
Achilles ...... Ditto Armstrong, Hawthorn, Leslie | 13,550 Ditto 658 
Whitwort & Co. 
& Co. 

—— ] "talthorsepo 
same dimensions and standardized, as far as possible, and with ships whose ra - 
form, midship section, and immersed area are exactly alike. | > 

Table IV includes the general results of the Dreadnought trials. There a seam p 
is no question of the high propulsive efficiency attained in this case, and sounds at 1 
it is further remarkable that notwithstanding the smaller propellers, in turbine, wi 
comparison with those in other ships of corresponding mass, the efficiency eore | 
in astern motion and maneuvering generally has been gratifying. vee eed 
fully regarding the significance of the main results attained at the time 0 eth in 
the trials. The economy at low power was not so satisfactory as with re- tuespond 
ciprocating engines—the coal and water consumption, as will be ney 40 pound 
higher than in the other ships included in the table; but the Lager i messure tr 
case of the Dreadnought is taken at the shaft, and in the others at t het i from 
inders, which accounts for quite 10 per cent of the difference. re ) detections 
in later ships it may be possible to arrive at an arrangement of —_ hee heen 
turbines in series, so as to obviate such a wide drop in steam OS coon reference { 
obtained on this low-power trial—220 pounds at the boilers to 52 po . thle beeat 
at the turbine receiver. This is the difficulty with turbine machinery | heither 


: - , . re 
warships, which are required to work at variable speeds. Four screws @ 
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ed in the Dreadnought to divide the propelling power between two 
. ted engine-rooms ; the power on each side must be equal, to obviate 
jificalties in steering; and thus the installation in each engine-room must 

independent. To arrange cruising turbines, as well as the main tur- 
Se i series in each engine-room, involves an increase in space, which 
‘s always difficult to find on board warships. This difficulty, however, must 
. ot that for low powers the cruising turbine will be of such small 
So Sa as to obviate wire-drawing of the steam. ; With two cruising 
turbines in series the smaller could be disconnected for something above 
the minimum power, steam passing from the boiler to the second of the 
gres. This is the arrangement adopted in treble-screw ships of small 
ize, In the new battleships of this class modifications will probably be 


miée, in addition to the reduction in boiler pressure decided upon—from 
” 


SUAJESTY’S SHIPS IN 1906. 


—_— 








fist 0 Hours’ Trial. Second Thirty Hours’ Trial. Eight Hours’ Full-Power 
2 Li. z J g i, 2 42 
he Ses) 3 SZ S—5!/ © = 
Bos (Meo) = BSs Bm 5 | = ass 
Poe sami sc. be sa | Ze == 
. BeSel oes | SE . |SeSui “ss |] So Suse 
g see see, 82 | gy (S8e5) ge) Se + 4+ 
$ Ween $3. =° 8 =eoSiss.-| sS 3 32S 
& [gee fon Se =. SS6m) 6m | Eo 2 sSam 
2 oO = bat Dn © S = a 0 
moots ~=—s Ib. Ib. knots Ib. lb. | knots Ib. 
B log, 2. 27.2+ 16,930° 19.8 log 1.7 17.01 24,712* 21.25 log 1.51 
1a * | 2.06 21 13,087 | 16.79 * 1.5 16.21 18,725 18.4 ” 1.83 
| 
uw” | 2.00 - 12,860 17.56 “ 1.793 — | 18.008 19.1 ~ 1.872 
Mw 2.07 19.9 12,700 15.5 “| 1.58 17.41 | 18,112 18.127 M.M. 1.92 
WB by | 2.08 | 20.1 15,987 21.109 1.88 17.8 | 23,602 | 23.384 “* | 2.2) 
bearings M.M. 
M3M.M. 2.06 19.1 16,080 21.37 2.04 16.4 | 23,654 23.202 ‘** 1.99 
M.M. | 
MM“ | 1.88 | 19.95 16,009 21.58 1.85 17.87 | 23,968 | 28.5 by 2.08 
M.M. | bearings 
| 


‘ttalt horsepower. tConsumption for 10 hours. M. M. Measured mile. 


™# pounds to 170 pounds; but it is yet too soon to deal with these 
In the trial at 16,930 horsepower the results are distinctly supe- 
nor to those in the case of ships with reciprocating engines, the difference 
astam pressures being less marked; it was 220 rounds at the boiler, 110 
pounds at the high-pressure turbine, and about 4 pounds at the low-pressure 
tubine, with a vacuum of 27.7 inches. This advantage in economy was 
more marked in the full-power trial, as is clearly shown in the table, 
tie coal consumption being 1.5 pounds, against from 1.38 pounds to 2.21 
junds in the other ships, while the steam consumption showed almost a 
tmresponding gain. On this trial the steam pressure at the boilers was 
4 pounds; at the high-pressure turbine, 155 pounds; and at the low- 
pessure turbine, 10 pounds, with a vacuum of 27.2 inches. Before depart- 
"irom the subject a word of caution is justified against the making of 
ms from some elaborate tables of the Dreadn mght’s trials which 
lave been published: one firm of high repute made recommendations in 
to the machinery for the new Dreadnoughts, which were impos- 

¢ because based on the inaccurate figure published. 
point of interest in the tables is the fact that the Britannia is 
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fitted with superheaters in the case of six of her boilers : 
trials were run at one-fifth power—one with saturened ae 
with steam superheated to the extent of 92.5 degrees F. at the boile = 
83 degrees F. at the engines. In Table IV the results are for this ae and 
steam trial. The results with superheated steam showed a steam = — 
tion for the main engines of 13.63 pounds per indicated horse ron 
hour, as compared with 16.93 pounds for saturated steam; and en 
sumption of 1.77 pounds per horsepower hour, against 2.0s pounds .- 
the trials at 70 per cent and full power the same six boilers were wo k i 
with the superheaters, which increased the mean temperature of the 2 . 
at the engines by 33 degrees and 31 degrees F., respectively al 
steam and coal consumption were in both cases favorably affected The 
figures for the trials of the Britannia are here given separately. The trials 
suggest possibilities in connection with the use of superheated steam with 
turbines, and there is a probability that this will be applied in one of th 
new battleships , 
Two of the coastal destroyers, or, as they are now officially termed, first- 
class torpedo-boats—the Cricket, built by Messrs. J. S. White & Co of 
Cowes, and the Gadfly, constructed by Messrs. J. I. Thornycroft & Co. of 
Chiswick—have passed through their trials with satisfactory results They 
are fitted with turbine machinery and “express” water-tube boilers, burn- 
ing oil fuel. In each case the contract speed of 26 knots was easily main- 
tained, and the economy was most satistactory.—Engineering. ; 


ump- 





TABLE V.—H.M.8S. BRITANNIA OFFICIAL SEA TRIALS WITH SUPER- 
H®fATED STEAM. 





l\One-Fifth One-Fifth| 70 p.c. Full 
Power. Power. Power. Power. 
NE icc cadedhceneks écuewneneqeeee 30 30 3) 8 
1, 6B& W. CBW. SB BAW. BBW, 
Boilers im use..-..---- ----+++0+- +++ No. | C.Group  B. Group 8 cyl. 3-cyl. 
Indicated horsepower ...............+5. 3521 3410 13,087 18,725 
Coal per indicated horsepower ..... ... 2.05 1.77 1.5OC|té«d2«CSS 
Water per indicated | Main engines.. 1693 13.68 _ - 
horse-power ) Auxiliaries... .. 4.1 _ an - | = 
Paid... dhlcldsmebalines side 21.02 18.19 16.21 | = 1855 
OR ere err re 196.3 200 199.4 | 18 
{| Deg. F. at boilers.... , 92.5 72 | 8b 
Superheat ) Deg. F. at engines... coe 83 33 31 
Feed temperature deg F. 72 65.6 80 i; 18 
Water per pound of coal, actual........ 10.14 10.276 10.8 10.138 
Water per square foot of heating sur i 
I Ai ncala cocne . cdcnnets coco cecses 5.5 5.17 4.5 | 1a 
Coal per square foot of grate............ 17.6 14.5 131 | 28 
Uptake temperature ......... (Deg. F.) ; C. 398 » oe B. 368 a 


C. 377 Cc. 


ITALY. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 

ROE 00cccccccccccccces 12,625 Gov't Yard, Spezia. Building. 
i idis Kosiccennce 12,625 “ “ Naples. Launched Sept. 10, 1996. 
Vittorio Emanuele .. 12,625 “ “ Castellamare. “ October 1, 1904. 
Regina Elena.......... 12,625 “ “ Spezia. - June 19, 1904. 

Armored Cruisers. 
San Giorgio ........... 9.800 Gov't Yard, Castellamare. Building. 
SE EEROED 22. ccccees 9.200 “ ae 
PED dccccs cccccoccce cove 9,800 Orlando. 7 


DEERE ocscce secccesece 9,800 Odero. . 
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BUILDING PROGRA M.— The Italian program is to be modified. In order 
to reply by more powerful unities to the three 14,000-ton battleships of the 
Austrian program, Admiral Mirabello proposes to lay down in 1907 bat- 
tleships of 16,000 tons and 22.5 knots speed with eight 12-inch and twelve 
of fourteen 4.7-inch guns. his will lead to the sale—probably to the Ar- 

tine Republic-—of the two last armored cruisers of the 1905 program, 
the Pisa and Amalfi, These two ships were purchased, one from the Or- 
undo Works and the other from the Odero works. They cost 24,200,000 
and 23,900,000 francs, respectively, and one of them will be ready for her 
tals in October, 1907—Le Yacht. 


Sax Giorcio CLass.—The armored cruisers of the San Giorgio class are 
gated by the Moniteur de la Flotte to have the following characteristics : 
9830 tons displacement 132 meters length, 22 meters beam, 18,000 horse- 
power, and 22.5 knots speed; armament, four 10-inch, eight 8-inch, sixteen 
sinch and eight 47-mm. guns. 

The following new first-class battleships are to be completed as follows: 
Regina Elena, by end of 1906; Vittorio Emanuele, the autumn of 1907; 
Napoli, in the summer of 1907; Roma, towards the latter part of 1908 
The delay in the completion of all these ships is due to the non-delivery 
of the armor, according to the contract. The Regina Elena and Vittorio 
Emanuele were laid down as long ago as 1901, and launched in 1904. These 
two ships are plated with Terni hard-steel armor, the conning-towers be- 
ing of Terni-Krupp armor; the Roma and Napoli will have all their armor 
of Terni-Krupp steel. The Re Umberto, which last summer completed a 
thorough repair and overhaul, during her six hours’ trial trip maintained a 
geed of 184 knots, which was considered very satisfactory, as the ship 
was launched as long ago as 1887. 


The Italian Navy possesses at this moment three submarines ready for 
service, the Delfino, Glauco, and Squalo, the two last having been com- 
pleted last summer and put through their trials in time to permit of their 
taking part in the maneuvers. Three more are being constructed—the 
Norvalo (nearly finished), and the Otario and Tricheco, both in a fairly 
uivanced stage. The increased vote for 1906 provide for the construction 
of seven more, but they have not vet been laid down.—United Service In- 
stitution, 





The Italian naval authorities have decided to sell or break up a number 

of battleships and other vessels during the five years 1907-12. The list 

comprises 21 ships of various classes, including the Duilio (launched in 

77) and the Andrea Doria (launched in 1891), as well as 51 torpedo- 

bats. With the proceeds, which are estimated at £260,000, the govern- 

= to make large purchases of coal for the Italian Navy.—U. S. 
te. 


The Italian Minister of Marine announces that the armor-plate factory 
at Temi has accepted a contract to provide the Italian Navy with 6000 
ns of armor-plate at the same price as that at which the Midvale Steel 

y of Philadelphia recently took a contract from the Italian govern- 
mnt. This announcement shows that the contract with the American 
cmpany has had the effect of forcing the Italian works to lower their 
pects, and the result is a saving of £16,000 to the Italian government.— 
U.S. Gazette, 


Imuan Torreno Destroyers.—Six destroyers, known as the Nembo 
have been built by C. & T. T. Pattison, at Naples, on the plans of 
) & Co. They are each 210 feet long, 19 feet 6 inches wide, 
ad 7 feet 6 inches draft. The engines are of the four-cylinder, three 








- 
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stage, compound Thornycroft inclined type, the cylinders being: High- tel 
pressure, 22 inches; intermediate, 29 inches; and two low-pressure cylj 
ders, each 30 inches in diameter, the stroke being 18 inches. The contract ¢ 
was for 6000 indicated horsepower at a boiler pressure of 220 pounds. The se 
armament consists of one 12-pounder and five 6-pounder quick-firing gun oa 
and two torpedo-tubes. All these six destroyers reached a speed of s, Th 
knots or over, and the results attained are stated by Messrs, Thorapesch fro 
to have been as good as those which they themselves have obtained in gon 
7 Great Britain with boats of similar design. As they were the first destroy- the 
ers built in Italy, the fact reflects great credit on the execution of the de- tles 
sign, and the ability of the Italian firm to turn out engineering work of a Dre 
high class; a circumstance not without suggestiveness in other directions, 
Messrs. Thornycroft also supplied the designs for four first-class tor- 
pedo-boats which have been ordered from C. & T. T. Pattison. These Dis 
nM boats resemble those recently built at Chiswick, Eng., for the British Navy, Len; 
excepting that they are fitted with twin-screws in place of single screws. Bea 
The contract speed was 25 knots, and the actual speeds obtained on trial Dra! 
ranged between 25% knots up to over 26% knots; one boat, the Pallade Spee 
reaching 26.63 knots, or over a knot and a half faster than the contract Gun: 
speed of one class of British destroyers. 
Later on four destroyers, known as the Bersagliere class, were ordered 
f from the Ansaldo Company, of Genoa. These boats are also of Thorny- 
bh croft design, and are 211 feet 6 inches long, 20 feet wide, and 7 feet 6 
+ inches draft. It will be seen that these boats, following the almost inva- It 
riable law of warship design, are somewhat larger than those first named— Kond 
the Nembo class. The engines are of the same general design as in the 
a earlier boat, and the low-pressure cylinders are of the same capacity; but grad 
Aq the high-pressure cylinders are 1 inch less in diameter, and the interme- whic! 
of diate cylinders are % inch less, the dimensions for the Bersagliere’s en- rade 
tt gines being, cylinders 21 inches, 284 inches, and 30 inches in diameter, the n 
| with an 18-inch stroke. Steam is supplied by three Thornycroft boilers. Super 
if The armament consists of four 3-inch guns and three torpedo-tubes. The ment ; 
§ full complement of men is 53 in the destroyers of both classes. It may be and E 
-. added that Messrs. Ansaldo are so satisfied with the Bersagliere design ment. 
I" that they are building six destroyers of the class without orders. tical y 
The Bersagliere herself has undergone her final progressive trial with aftern 
most satisfactory results. She steamed for about nine hours, and the speed at the 
was 29.02 knots, the contract speed being 28% knots.—United Service Emper 
Gazette. which 
beam § 
JAPAN. mae 
VESSELS BUILDING. the Fir 
Name. Displacement. Where Building. Remarks. Navy, 
Battleships. cessful 
DRASREB. 0 000 0000 000000. 19,000 Yokosuka. Launched Nov. 15, 1906. reputati 
BE doce 6ccede se0c cocese 19,000 Kure. Building. reply. 
Armored Cruisers. that of 
I 13,000 Kure. Launched April 9, 1906. Tessels 
EN . c05nneeeeens 13,000 “ Under trial. sembles 
TO! . .ccoccccccccces ‘ 13,000 Yokosuka. Building. were de. 
0 ee 13,000 “ ” amor, 3 
Protected Cruiser. Ness, any 
DOGG ccccceccececccecece 4,100 Sasebo Building. ate also 
. Scouts. The 12-1 
 Jiccaneees cccoes 1,350 Kobe. Building. aft, and 
BORER. 00000 coccec cess 1,350 ” 4, ure of th 
i 7 are the fashi 
Tue Wortn’s Larcest Batriesuir.—The latest papers from Japan 
very full of the launching of the Satsuma, of which we were informed by 
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telegraph some time ago. The Japanese are naturally very proud, not only 
f possessing the largest battleship afloat, but also of having built it them- 
ion as it not only marks the importance of their navy, but also indi- 
cates the most remarkable progress which they have made in shipbuilding. 
Their first attempt at warship-building was in 1875, when they launched 
from Yokosuka dockyard the wooden gunboat S¢iki. Since then they have 
gone on steadily improving their appliances and methods, and extending 
their experience, until they can now boast of having built the biggest bat- 
tleship in the world. By way of comparison between the Satsuma and the 
Dreadnought, the following figures are published: 


Dreadnought. Satsuma. 
Displacement ...........+.....s+.++. 18,000 tons 19,200 tons 
Length over all ............-. se seen 490 ft. 482 ft. 
ree — FS 83.6 “ 
EE Gtacecncccccccccccsccess 26.5 “ 27.5 “ 
SSS eee eee 21 knots 20.5 knots 
Raped cccvcccscecs coccccsesc LG ISNER and Four 12-inch 
eighteen ten 10-inch and 
76-mm. twelve 
120-mm. 


It is worthy of note that the principal architect of the navy is Captain 
Kondo, and the director of the Yokosuka dockyard is Captain Matsuo, both 
graduates of the Kolu-dai-gakko, or Imperial College of Engineering, of 
which Dr. Henry Dyer was the first principal; and this is another proof, if 
oe were needed, of the important part which that institution has played in 
the making of New Japan. The Satsuma was built under the personal 
superintendence of Vice-Admiral Ito, director of the Working Depart- 
ment; Engineer-General Kuroke, director of the Engineering Department; 
and Engineering-Inspector Matsuo, director of the Shipbuilding Depart- 
ment. The plans were drawn by Engineer-Inspector Shirai, and the prac- 
tial work was under the direction of Architect Okusuki. On Thursday 
afternoon, November 15, the Satsuma was launched from her building slip 
atthe Yokosuka dockyard, in presence of His Majesty the Emperor. The 

f was presented with a plan of the ship by Admiral Kammimura, 
which showed that her displacement was 19,200 tons, her length 482 feet, 
beam 83 feet 6 inches, and horsepower, 18,000. After the launch, about 
$000 guests were entertained to tiffen in one of the buildings of the dock- 
yard. Among the other courtesies of the occasion was a telegram from 
the First Lord of the British Admiralty to Admiral Siuto, Minister for the 
Navy, congratulating him, in the name of the British Navy, on the suc- 
tessful launch of the Satsuma, and saying that the event will enhance the 
reputation of the Japanese Navy. A telegram of thanks was despatched in 
tly. It will be seen that the draft of the Satsuma is 1 foot more than 
that of the Dreadnought, the Japanese having no necessity to adapt their 
weasels to passage through the Suez Canal. In many features she re- 
sembles the Dreadnought, which is not surprising in view that both vessels 
were designed on data acquired during the Russo-Japanese war. The belt 
amor, according to Brassey, will range from § inches to 9 inches in thick- 
mess, and all is being supplied from the State Works at Kure. The guns 
ate also of Japanese manufacture, the larger being all 45 calibers in length. 
Izinch guns will be placed in pairs in barbettes, one forward and one 
at, and the 10-inch guns will also be fully protected. An interesting feat- 
we of the launch was the mounting of the bilge blocks on sand boxes, in 

hion sometimes used for supporting the centering of arched bridges. 
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By opening small holes in the bottom of these boxes the blocks we 
leased by the running out of the sand, and could thus be rapidly bie, 
The launching weight of the vessel was 8000 tons. The keel was aid 
May 15, 1905, a fact which does credit to the appliances of the Yokosuka 
yard. The ship will be fitted with reciprocating engines, and not turbin ‘ 
and will, as stated, be designed to give 18,000 indicated horsepower on trial 
The comparison made in the table at the head of this note is taken from 
official figures, and is hardly just to the Dreadnought in the matter of 
speed, since on trial her turbines proved capable of developing 28,000 brake 
horsepower, and with 24,700 brake horsepower she easily developed 21% 
knots. In view of her reciprocating machinery, the Satsuma’s extra foot 
of draft should prove very valuable, since, the weights being higher than 
with turbines, some command of the guns would otherwise have to be 
sacrificed.—Engineering. 


New Suips.—It is reported that the two new battleships of this year’s 
program are to have a displacement of 21,000 tons, with slightly increased 
dimensions; the turbine engines are to develop 26,500 I. H. P., to give the 
same speed as in the Satsuma, the armament also remaining the same. 

It is further reported that the two new armored cruisers are to be 537 
feet long, with a beam of 79 feet 6 inches, and a displacement of 18650 
tons. The turbine engines are to develop 44,000 I. H. P., giving a speed of 
25 knots, while the armament will consist of four 12-inch guns, eight 10- 
inch guns, and ten 4.7-inch guns. All the new ships are to be fitted with 
the Miyabara type of water-tube boilers. 

The dimensions of the new second-class protected cruiser Tone, under 
construction at the Sasebo yard, are reported to be as follows: Length, 
403 feet 6 inches; beam, 48 feet; displacement, 4100 tons, with a draft of 
16 feet 6 inches. The engines, which will be reciprocating, are to develop 
15,000 I. H. P., giving a speed of 23 knots, steam being provided by 16 
Miyabara water-tube boilers. The armament will consist of two 6-inch, 
ten 4.7-inch, and two 3-pounder quick-firing guns. There will be an ar- 
mored deck 3-inch to 1.5-inch thick, with a 4-inch conning-tower. There 
are also under construction at the Mitso-Bischi yard, at Kobe, two de 
spatch-vessels of 1350 tons displacement, to have a speed of 23 knots, one, 
the Mogami, to be fitted with Parsons’ turbines, and the other, the Yodo- 
gawa, to have the ordinary reciprocating type —United Service Institution. 


The Kurama is to be launched on April 14, the despatch boat Yodo in 
the same month, and the Tone in May.—Japan Weekly Gazette. 


Tue Mixasa.—The battleship Mikasa, now being repaired at Sasebo, 
will be completed towards the end of this year. The vessel, launched in 
1900, is of the old type as compared with the latest vessels. Taking oppor- 
tunity of the present repairs, her characteristics will be improved upon on 
a large scale acting upon lessons of the late war. The auxiliary guns wi 
be changed to four 10-inch pieces. The side guns will be increased by two 
6-inch pieces. On completion the Mikasa may match the Kashima and 
Katori.—Japan Weekly Gazette. 


STRENGTH OF THE OFFicer Personnet.—According to the latest official 
Navy List, the Japanese Corps of Naval Officers consists of 7 admirals, 
23 vice-admirals, 26 rear-admirals, 99 captains, 146 frigate-captains, 192 
corvette-captains, 342 captain-lieutenants, 320 senior lieutenants and 
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lieutenants; in all, a strengtth of 1423. Of midshipmen and cadets there 
are 176. The proportion of the different grades to the whole strength is 
as follows: Flag-officers, 3-9 per cent; captains, 7; frigate and corvette- 
captains, 23.8; captain-lieutenants, 24; senior lieutenants, 22.5, and lieu- 
tenants, 188 per cent. The mean age of admirals is 56 years 5 months; of 
yice-admirals, 52 years 10 months; of rear-admirals, 50 years; and of cap- 
tains, 44 years 3 months. The youngest admiral, Prince Arisugawa, is 44 
1 month old; the oldest, Admiral Ito, is 62 years 9 months, while 
Admiral Togo is 58 years 2 months. Of the vice-admirals, the eldest is 
years 11 months, and the youngest, 45 years 11 months; of the rear-ad- 
mirals, the eldest is 55 years 6 months, and the youngest 45 years; of the 
ins, the eldest is 52 years 6 months, and the youngest 38 years 8 
months—United Service Institution. 


The Tsukuba attained a speed of 20.5 pivots on her trial. Her battery 
consists of four 12-inch, twelve 6-inch, and twelve 5-inch guns.—Le Yacht. 


According to official statistics the losses of the Japanese Navy during 
the last war only amounted to 3682 men altogether, of whom 2001 died 
(1890 killed and 111 died of wounds). The losses in the four great battles 
of the war were only 1129 men, which is explained by the fact that the 
Japanese had no vessel sunk. The greater proportion of the deaths was 
caused by vessels being accidentally sunk from striking mines. The detail 
of losses in the four battles is as follows: Killed, 192 men; died of wounds, 
si men; wounded, 886 men. Of the 886 wounded, 557 were cared for en- 
tirely on board and only 329 were sent into hospital.—United Service Maga- 
cine, 


RUSSIA. 
VESSELS BUILDING, 
Name. Displacement. Where Building. Remarks. 
Battleships. 
Emperor Paul I........... 16,900 St. Petersburg (Baltic 
Yard). Building. 
Andrei Pervozvannui..... 16,900 St. Petersburg (Galer- 
ney Island). Launched Oct. 20, 19065. 

SEENSSeccscce sccccscs 19,500 Nicolaiev. “e Oct. 1906. 
Ivan Zlatoust ............. 12,500 Sevastopol. = May 13, 1906. 

Armored Oruisers. 
Admiral Makaroff......... 7,800 La Seyne. Launched May 8, 1906. 
MERSsecces cscccse. 4.000 St. Petersburg. Building. 
et “a Launched Nov. 10, 1906. 
a 15,000 Vickers. ” Nov. 17, 1906. 

Protected Oruiser. 
a 6.750 Nicolaiev. Building 
Oetehakof ................ 6:7 Sevastopol, _ 


New Suirs.—The Yacht states that Rurik has the following novel feat- 
ues: A secondary battery of 4.7-inch guns instead of 3-inch, a multi- 
plicity of armored stations, one forward with 8-inch armor, a second aft, 
and two on each beam with 5-inch armor; and armor on certain portions 
ofthe underwater pull. The Pallada, Bayan, and Admiral Makaroff are 
like the old Bayan, now the Japanese Aso, of 7850 tons, and 21 knots speed, 

tatrying two 8-inch, eight 6-inch, and twenty 3-inch guns. 
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UNITED STATES. 
VESSELS BUILDING. 


Speed. Co % of 
No. Name. Knots. Where Building. Mere 
Battleships. » 1901. 
DR TRGRGRRR 0000s cece cece cesses 19 Moran Bros. Co. ry 
BL MAMORS 0000s cece cece cecccccess 18 New York 8. B. Co. 98 
23 Mississippi ..........----..++- 17 Wm. Cramp & Sons. 16.8 
BA Tdalho 2.2.0. .cccccccecccceccces 7 Wm. Cramp & Sons. 69.8 
25 New Hampshire............. 18 New York Shipbl’g Co. 63.5 
26 South Carolina ..............- 18.5 Wm. Cramp & Sons. 7.7 
GE BERGA OR ccc ccccccccccccccces 18.5 New York Shipbl’g Co. 8.8 
Armored Cruisers 
DD, onan en enebensidd ee 2 Union Iron Works. 98.8 
9 South Dakota ..............+. 22 Union Iron Works. 95.9 
12 NorthCarolina .............. 22 Newport News. 73.3 
ee Pee 22 Newport News. 68.3 
Scout Cruisers. 
EE. ceencrnscuinncnanessesenve Bath Iron Works. 61.7 
Birmingham ..........+..seeeee Fore River Shipbl'g Co. 64.1 
GEIR ce ccecscsccscccccccccssecece Fore River Shipb’g Co. 64.2 


Tue Proyectep Bic BattLesnip.—In conformity with the provisions of 
the last annual naval appropriation bill, the Secretary of the Navy has sent 
to Congress the plans of the battleship therein authorized and which must 
be approved before a contract for its construction can be let. The prin- 
cipal characteristics of the design submitted for approval are described by 
the Secretary of the Navy as follows: 


Specifications : 

Leneth on load water line (about) . ...0. 0c. cccccccccecseccstasetae 
Breadth, extreme, at load water line (about)........... 85 feet 254 inches. 
Displacement on trial, not more than. ............ceeeeeeeeees 20,000 tons. 
Mean draft to bottom of keel at trial displacement................ 27 feet. 
Total coal bunker capacity (about)... 2... ...... 6... ee ee ee ee 00-2300 tons. 
ee OEE nec atevaccesedsnieensss cibennsspkanaeee 1000 tons. 
Feed water carried on trial. ............0. cece cece cece ce ceseceee OO COMB 
OO Tn 
Armament: 


Main battery— 

Ten 12-inch breech-loading rifles. 
Secondary battery— 

Fourteen 5-inch rapid-fire guns. 

Four 3-pounder saluting guns. 

Four I-pounder semiautomatic guns. 

Two 3-inch field pieces. 

Two machine guns, caliber 0.30. 
Two submerged torpedo tubes. 


“The hull is protected by a water-line belt of armor 8 feet in width, 
whose maximum thickness is 11 inches and whose cross-section 1s uniform 
throughout the length of the belt. This belt armor gives effective protec- 
tion to the boilers, machinery, and magazine spaces, and, most important 
of all, for vessels of this type centers of gravity are necessarily very hi 
affords in connection with the casemate armor an extensive compartmental 
subdivision, a reasonable assurance of the maintenance of the stability of 


the vessel under battle conditions. The side above the main belt armor 1s 
protected by armor 7 feet 3 inches wide and of a maximum thickn 
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inches. This armor is likewise of uniform cross section throughout, 
+ in length is only slightly less than that of the main _ water-line belt 
amor. Above the main casement armor amidships the side is protected 
by armor 5 inches in thickness, which affords protection to the smoke- 
se the major portion of the secondary battery of 5-inch guns, and the 


hall structure. : = 

“With particular reference to the offensive qualities of the proposed de- 
sign, it may be noted that the arrangement of the main battery guns is 
such as to permit a broadside fire 25 per cent greater than that of the 
roadside fire of any battleship now built, or, so far as is known, under 
sastruction, and the average elevation of the axes of these guns above 
the water line is believed to be greater than that of any known battleship, 
tus affording a distinct advantage in long-range firing under all condi- 
tions of weather. 

“In this connection it may be noted that the percentage of weight al- 
lotted to hull and armor is markedly greater than the percentage of such 
weights allotted to similar purposes in the largest battleship now in exist- 
eee, and the actual total of such weights is, in the proposed design, ap- 
proximately 3000 tons greater than in the largest battleship so far built. 

“The design provides for a trial speed of 21 knots, and can be arranged 
for the installation of either reciprocating or turbine machinery, outline 
gecifications for both types of machinery having been prepared. Provision 
also made for the stowage of a large amount of oil fuel without in any 
degree reducing the capacity of the coal bunkers.” 

The detailed plans and specifications of the battleship have been trans- 
mitted to Congress under seal, and it is probable that they will not be made 
public until, when approved, they are furnished to prospective bidders for 
their information.—/ron Age. 


GOVERNMENT vs. Private YARD CoNnstRucTION.—Below will be found the 
dicial statement of the cost of the twin battleships Connecticut and Lou- 
itera. It will be remembered that the building of the Louisiana was 
warded the Newport News Shipbuilding & Drydock Co. in open compe- 
tion, and that the Navy Department decided to have the Connecticut 
walt in a navy yard, in order to make a test of the time of construction 
Bagovernment plant and in a private plant, and also to ascertain the ac- 
tal cost in each case. Work on the Connecticut was begun before the 
ontract for the Louisiana was awarded, and the latter vessel was tried 
méer the most exacting conditions and was turned over to the govern- 
ment and went into active service six months before the Connecticut went 
1 sea. 


This is the official report: 


Comparative statement of the cost of construction of the hull and ma- 
dinery of the U.S. S. Connecticut and U.S.S. Louisiana to Jan. 1, 1907. 


Connecticut. Louisiana 
Cast of labor and material ap- 
to construction of hull 
and machinery : 
Under Bureau of Construction 
RT .$2,880,327.89 
et Bureau of Steam En- 
EiRbsescccccccess LOOT ORNS 
Under Bureau of Equipment. 202,925.97 $4,270,253.84 
paid to contractor for 
hall and machinery....... 
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Connecticut. Louisiana, 


Cost of general superintendence, office ex- All charges of 

pense, etc., at Navy Yard, New York. this nature for 

the Louwisiang 

Under Bureau of C. & R................028. 04,304.21 ae includedia 

|S Pee 13,490.62 amount paid to 
Under Bureau of Equipment................. 1,323.17 contractors, 

“— of —_ ey yy work: 

ma@er Durents OF C. @ BR... .ccccccccccccce 108,520. 34,245.46 

See UNCON GE DB. By wc cccccccccccsccece py ome 12,897.52 
Under Bureau of Equipment.............. 11,622.53 : 


Cost of inspection at works of sub-contractors 
for material: 


Under Bureau of C. & R............00.0.. 3,082.74 I 
Under Bureau of S. E............cccccees 1,194.18 aa 
Approximate amount due contractors in final 
ee on, MTTETETELEET TET E TTT 120,000.00 


Total cost of hull and machinery (except 
armor and armament) ................-.$4,535,192.69  $4,144,91259 


i Cy Seedeseutscusteccseevenebest 1,562,068.50 1,579,291.05 
Cost of turret mounts...................+.. 242,986.44 256,618.76 


Total cost of hull and machinery, including 
armor and such armament as is chargeable 
to “ Title A, Cost of Construction” (Turret 


Dy _Bitiunesibdacventesascectsceuta $6,340,247.63 $5,980,822.40 


Note.—The difference in cost between the armor of the two ships is 
stated by the Bureau of Ordnance to be due to the fact that the armor of 
the Loutsiana weighed 35.23 tons more than that of the Connecticut. The 
difference in cost of the turret mounts is accounted for by the Bureau of 
Ordnance and stated to be “owing to the changes, alterations, experi- 
ments, and necessary slowness of manufacture as compared with material 
and designs which have already been manufactured and thoroughly tested 
out. The excess of $13,632 is not considered great—Nautical Gasette. 


ORDNANCE AND GUNNERY. TORPEDOES. 


Nava Battie Practice.—Good as was the progress made in this year's 
gunlayers’ test, which displayed the extra skill and smartness of the men 
over that of 1905, the long-distance, or combined officers’ and men’s test 
promises to be even more progressive and brilliant. It is well known that 
the battle-practice firing is the most severe gunnery test to which a ship 
could be subjected. It searches out the weakness of the whole or any 
part of the fighting organization of a ship from the captain in the conning- 
tower to the boy in the ammunition supply party. Each and all have to 
be at their best if a good score is to be made, and above all things there 
must be a specially good man on the fire-control platform up the mast. 
From this position the fall of every shot is marked, and the moral instantly 
seized and passed to the guns. The gunlayer must be quick to seize ever) 
advantage and to keep his sights bearing steadily on the object, no matter 
what motion the ship may have, so that a salvo, broadside, or a 
shots, may be sent home on the mark at any moment, One broadside 7 
of a ship is engaged, and she is sent into action by signal, not knowing @ 
what distance she will open fire, or what courses she will steer during 
period of her “ engagement,” a period fixed by the Admiralty. find 

During this period of time, therefore, the ship under test a 
the range on a constantly altering set of courses, known only at the o 
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to the wm ires, and to fire at a target as often and as effectively as she 
w the oficers aloft guiding and assisting the men by “spotting” where 
shot fall, and instructing them to raise or lower their sights, while the 
have to lay and load their guns as fast as possible during the “ engage- 
gent” At the end of the run the ships that are marking send to the target 
and have the actual number of hits counted, and on these the ships are 
points by rma of target practice, Rear-Admiral Sir 
ott, and his staff. 
nT ose of how the points are awarded as between gun and gun, and 
de distance at which the shots are actually fired, which varies from 4000 
tp 7000 yards, and how readily the target is found, are the secrets that give 
te true merit of the performance and hide from foreigners the real na- 
re of the shooting. The comparative results are published each year by 
te Admiralty, and the conditions of practice are never two years alike, so 
hat one set of rules is not always adhered to, but varied in many ways in 
onder to make the test a severe one, without the _experience of any pre- 
ious year being a guide for the following one. Every year there are al- 
trations and improvements which tend to make the test more searching, 
@ that here, again, the secret of the actual advance made, is known only 
i those who are aware how much the conditions have been stiffened; and 
the correct progress cannot be measured by the number of hits made on 
the target, as the latter only shows the comparative, and not the real prog- 
mss made by a fleet or a particular ship. 
Under the lighter conditions that prevailed in the battle practice of 1905, 
the flagship of Admiral Sir A. K. Wilson in the Channel fleet, the E+x- 
mouth, stood first with 374.8 points. How these points were won respec- 
trely by the 12-inch and 6-inch guns is not known outside of the Admi- 
ity, but this year it is known that the Exmouth, although still in the front 
mk of good long-distance shooting ships in our navy, has lost the premier 
pace. The first really startling score of this year’s competitions was made 
by the second-class cruiser Diana, under Lord Charles Beresford’s com- 
mand on the Mediterranean station. The Diana recorded 57 hits. The 
Exmouth followed shortly afterwards with 60 hits, and thus once more 
headed the fleet. But the flagship of the Channel was soon displaced by 
the flagship of the Mediterranean, and Lord Charles Beresford’s flagship, 
the Bulwark, beat the Exmouth by making 62 hits. 
This piece of brilliant shooting, which very properly was much lauded 
atthe time, held the field for a few weeks only, and was then eclipsed from 
isomewhat unexpected quarter. The China station can almost be called 
the birthplace of the modern gunnery spirit in the British fleet. When the 
present Inspector of Target Practice, the present Director of Naval Ord- 
tame, and Captain Warrender, R.N., held command of ships in these 
waters, the British Navy was startled by a series of brilliant scores from 
te old-time target practice, that eventually kindled the emulation in naval 
manery which has led to present-day results. The China station subse- 
qently sank back into the oblivion from which it sprang, and has lain 
fmant for many years. Now, however, it has suddenly sprung into life 
am, and the King Alfred, the flagship of Vice-Admiral Sir A. Moore, 
recently scored no less than 75 hits, and placed herself ahead of the 
of the Mediterranean. 
mus it became a battle of the giants, for the flagships were continually 
‘ming out on top and setting an admirable example to the others. For 
thus pulling the China squadron out of the gunnery rut into which it had 
too much praise cannot be given to Admiral Moore and his officers 
men, for although they are out of that keen gunnery “ atmosphere ” 
tvalry that prevails in the large fleets nearer home, they have shown 
great things can still be done in more or less isolated spots, far distant 
emulation inspired by fleets in close contact, and who are striving 
place. 
In commenting, however, in a previous article on the splendid scores we 
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posed upon the actual hull another and lighter hull, placed at a distance of 
a meter from the true hull, and rising above the water-line whereby 
gases of an explosion might escape without doing damage to the a 
hull of the vessel. The Moniteur de la Flotte states that another well- 
known authority, who has good grounds for knowing the system of protec- 
tion adopted in the Czarevitch, has proposed a more simple solution w 


1 recorded a couple of weeks ago, we prophesied that th 
at That prophecy has now been fulfilled, fer oventenaian all tat tena = — 
Hy done in the world by way of long-range shooting, another giant, the oo ie Me 
i flagship of Rear-Admiral Prince Louis of Battenberg, in the Second Crujce, later Di 
Ke squadron, last week, as our pages recorded, made the marvellous proees.- to be fi 
Ht 105 hits, out of 133 rounds, while carrying out the current year’s battle upward 
i practice —United Service Gazette. that the 
i ) SHootinc ExtraorpinAry.—The marvellous piece of battle-practice 
rl shooting recently made by the Drake, flagship of that enthusiastic gunnery 
i} officer, Rear-Admiral Prince Louis of Battenberg, is another instance of 0 
3 f what can be done by that zeal which will not be baffled. The gunnery 
4 lieutenant of this ship is a young man doing his first commission as a spe- The ¢ 
ii cialist. He has been fortunate enough to meet with superior officers in his devatior 
is ship who backed his zeal and energy with facilities to give them play, and on the s 
shal the men of the ship have caught the contagion of the quarterdeck of a Teal acluded 
sea-going gunnery ship. It will be well when this spirit of emulation is as Bethlehe 
thoroughly aroused on every other quarter-deck in the British Navy. The (a) T 
ae men proved their skill in the gunlayers’ test by placing their ship at the ste end: 
at head of the list of all the fleets, and the officers have proved that they knew apart, a 
: their business by guiding the men to the head of the battle-practice list in finng tn 
aie the British Navy. Here, then, is an example showing that the system of the nde 
ot giving encouragement to the men by money prizes at short distances, and sign anc 
BAR| promotion to officers when their ships do well at long distance firing, should Bethlehe 
hit be maintained. For following on an indication that the men can shoot well () T 
in the gunlayers’ test when acting alone, has come the evidence that they aly, cor 
i also do well under the guidance of their officers at long range, which justi- was don 
fies the present system initiated by the Inspector of Target Practice. And the gun 
yet there are those who advise the abolition of the short-range test so an 
r that long-range firing may be improved by an increased allowance of am- and 4 
: munition.—United Service Gazette. illows 
I Torprepo Protection.—Chief Engineer Ferrand, of the French Navy, has 
ae recently discussed in an essay the damage sustained by Russian and Jap- 
a a anese warships from the explosion of mines, and the lessons which may 
tere be drawn therefrom. He says that on the Japanese side twelve vessels of (a) A 
ei all classes were injured or sunk by mines, and on the Russian side six sunk and fired 
# and five seriously damaged. M. Ferrand, therefore, concludes that it is (e) Tt 
$i the duty of the naval architect to endeavor by all possible means to protect ranges, a 
: vessels from the consequence of such explosions. There are some who high for 
q advocate the plan of increasing the number of bilge keels; others propose 2 inch | 
4 to place a kind of metallic grating at some distance from the actual hull, The ta 
ti making a kind of cage; and others, again, propose to protect the interior Ito 10 di 
i of the double bottom with a thin plating, which seems to be the solution target an 
adopted by the Japanese Admiralty. The first two solutions are derived continuow 
from the fact that the importance of the explosion is greatly diminished (f) Th 
when the explosive is not in immediate contact with the hull, but in France the rollin 
and England the third solution is favored. M. Ferrand suggests, from aa and the r 
observation made in the case of the Czarevitch after being torped sequently 
if provision can be made for the escape of the gases resulting from the pression ¢ 
; explosion in an upward direction within the ship the damage will be ona dlowed f 
: smaller scale. His suggestion, therefore, is that there should be superim- Wa Ig-se 
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he has patented and submitted to the technical authoritien o° oe =" ig 
It has, however, been decided not to employ this means, but to be co 
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The writer does not know that the Dreadnought has for protec- 
st mines anything more than the armoring that is spoken of, but 


sought. 


ep oom tells us that it has good reasons for stating that the three 
wer Dreednoughts—the Téméraire, the Superb, and the Bellerophon—are 
be fitted with an arrangement permitting the evacuation of gas in an 
“ direction in case of the explosion of a mine. The Moniteur hopes 
the French authorities will follow our example and will reconsider the 
decision that has been arrived at.—Army and Navy Gazette. 


COMPARATIVE TRIALS OF ELEVATING GEARS FOR 
RAPID-FIRE GUN MOUNTS. 

The comparative trials of elevating gears in which the gun was moved in 
devation by means of (1) a single hand-wheel and (2) by two hand-wheels 
mm the same shaft, extended from May 1, 1906, to December 1, 1906, and 
included the firing of 25,000 rounds. The trials were conducted with a 
Rethlehem 6-inch rapid-fire gun. 

(a) The two-hand elevating gear consists of two hand-wheels on oppo- 
ste ends of the same shaft, the handles of the wheels being 180 degrees 
wart, and the pointer using both hands for controlling the gun. The 
fnng trigger is on the handle of the right-hand wheel and is worked by 
the index finger of the right hand without releasing the handle. The de- 
sim and patent of the two-hand elevating gear are the property of the 
Bethlehem Steel Company, South Bethlehem, Pa., U. S. A. 

(b) The two-hand elevating gear when driven by the left-hand wheel 
aly, constitutes the usual form of elevating gear. In this case the firing 
was done by means of the ordinary pistol grip. A second pointer, pointed 
the gun in azimuth from the right-hand side in both cases. 

(c) Three sets of speed gears were used by each pointer at each range, 
mi for one complete turn of the elevating handwheel moved the gun as 
follows : 

No. 1 Gear 30 minutes of arc. 
No. 2 Gear 50 minutes of arc. 
No. 3 Gear 75 minutes of arc. 


(d) A sub-caliber rifle was rigidly attached to the muzzle of the gun 
ad fired electrically by the firing gear of the big gun. 

(e) The targets used, represented a target 26 feet high at the different 
tages, and were actually 1.37 inch high for 1500-yard range; .68 inch 
ligh for the 3000-yard range; .34 inch high for the 6000-yard range, and 
4 inch high for the 9000-yard range. 

The target was moved to simulate the continuous rolling of a ship from 
1t0 10 degrees by means of a cord, one end of which was fastened to the 
iget and the other end, after passing over a pulley, was moved over a 
continuous curve, 

(f) The curve by which the target was moved up and down simulating 

of a ship is made up of semi-circumferences joined together, 
ad the radii of these are of such lengths as to cause the target, and con- 
mtly the gun, to move through from o degrees to 1 to 10 degrees de- 
pression or elevation respectively, and back to o degrees again. The time 
for this (7 seconds) was the same for each roll, and corresponded 
2 l4-seconds period for the complete oscillation of a ship. The semi- 
€s were sub-divided into two-second periods and a time-bell 

ttabled the operator to pass each mark at the proper time. 
gun pointers were in competition throughout the trials, and while 
the scores differed slightly, the relative percentages given by the table 

™S practically obtained by each pointer. 

_ (a) Each pointer was allowed a trial shot before each string for ad- 
— sight. The distance from the sight telescope to the target was 


(b) Each pointer fired for five minutes continuously with a six-seconds 
interval after each shot. 
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tHe Precepinc Taste.—For an actual example, which might 


Notes ON TF : 
in practice, we take the figures above at 3000 yards range and with 


the ship rolling from 8° to 10°. Imagine two 6-inch guns side by side, 

one with a one-handed and the other with a two-handed drive. Suppose 

s fire for the same time, with pointers of the same skill, and at 
the same target. If 100 represents the number of hits made with the one- 
handed gun, then 148.4 will represent the hits with the two-handed one. 

Also, under the same circumstances of firing, the percentages of accuracy 
show that in expending 100 rounds from a magazine, firing at the same 

as above, we shall get 50.9 hits with the one-handed gun, and 64.5 
with the two-handed gun. The other shots will be misses. This latter 
statement is equivalent to this: when firing at the highest speed convenient 
to pointers, the expectation of getting a hit with any one shot, in the cir- 
cumstances defined is, with the one-handed gun 225/442, and with the two- 
band gun 334/518. These fractions are the same as .509 and .645. 

Also, the figures show an increased rate of hitting with two hands (an 
increase in the number of hits per minute) under all circumstances from 
the greatest to rs nae et When firing at the nearest target (1500 
yards) and on the rolls 1°-3°, the increase in the rate of hitting is 12. 
yer cent, or for every 100 hits in a given time with the paola ‘sien 
there will be 112.3 hits with the two-handed drive. When firing at the 
most distant target (9000 yards) and on the rolls 8°-10°, the increase in 
the rate of hitting is 66.6 per cent, or for every 100 hits in a given time 
with the one-handed drive, there will be 166.6 hits with the two-handed 
drive. As stated, in all cases where the difficulty of the practice is inter- 
mediate between these two extremes, the two-handed drive shows more 
hits per minute than the one-handed drive. 

The accuracy of the practice, independently of the speed of firing, is 
greater in all cases with the two-handed gear. Taking the two extremes of 
aificulty as before, the record shows that with the 1500-yard range and the 
ol , the peg Sy va! se any one shot is, with the one- 

gear, 518/580, or 893, anc with the two-handed gear, 582/642, or 
7. With the go00-yard range and rolls 8°-10°, the ex yectation of hitting 
with any one shot is, with the one-handed gear, yay ee or .254, so ym 
the two-handed gear, 101/290, or .348. In considering these last figures it 
must be remembered that they show only the increase in the probability of 
hitting with any one shot. The increase in the rate of hitting per minute 
is greater than these figures, and is as already given above. This is be- 
a@use gun pointers will always fire more shots per minute with the two- 
tanded drive than with the one-handed drive. They get their sight on the 
laget oftener. For example, taking again the circumstances of least and 
9 difficulty, the record shows that with the 1500-yard range and in 
ene eamber * ac pe with the two-handed gear will be 
nin in “aa - nay bin the one-hand gear; or, the two-hand gear 
opt _ Be ng, 6a, 5S , 4 ay" At the gooo-yard range, and with 
ies ¢ Zo A oe oe s .—e a = the two-handed gear will 

ot oe " ss sony bw: ane ee: or, the two- 
shows that there is no interrupti + rf ‘eae et ee 
— ption in the laws of accuracy and speed here 


Itis to be noted that the results as to accuracy and speed of firing here 
cannot be reached in actual practice with targets at a distance. As 
ee ony ge feet from the muzzle of the small gun used, the 
lee and ——. o —— and all inaccuracies due to imperfections in 
sieht be Amat eee o hagpen are eliminated. The records show what 
iat one i if muzzle velocities were very much greater than they 
€ maintained, and measure therefore only the accuracy attain- 


pointers with service sight and service arrangements for handling 
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Ph ama apy seen Thigh better results obtained by the two. 
elevating gear as shown the table are accoun : 
conditions : : — following 
(1) The gun can be worked faster with two hands than with on 
the larger the gun the greater the advantages. e and 
(2) The gun can be kept on the target better on account of the 
with which it may be stopped, started or reversed. ” 
(3) The motion of the gun is smoother on account of the greater 
to overcome tight places in the gears and also the absence of a dead a 
with the two-hand drive. 
(4) The motion of the gun pointer’s body is less with the two-hand 
drive, and the eye can be kept constantly at the telescope. 


MARINE TURBINES AND GAS ENGINES. 


MARINE TURBINES IN Service. (By Robert S. Riley).—With mos 
engineers, not directly associated with turbines, the idea prevails tha 
once a turbine is set up and running that is about all there is to ite 
that is, it has no individuality such as a reciprocating engine has, for 
everyone knows that a reciprocating engine has numerous personalities pe- 
culiar to itself. Some engines give trouble with the valve gear, others in 
the guides; another may have a pet crank pin that requires special atten- 
tion, and so on to a legion of more or less important details, which every 
engineer has to study for each engine of which he takes charge. 

It is true that the running part of a turbine consists simply of a revolyi 
rotor. But there are other moving parts. In fact, with the releuaaatl 
clearances due to this method of using steam, almost every part of the 
entire turbine has to be considered a moving part, with a motion of its 
own. Contraction and expansion measure the extent of this movement, 
and any change of temperature supplies the necessary motive power. It 
will be seen, therefore, that this opens up a world of personalities in a tur- 
bine, which may be fully as complex as the vagaries of a quadruple expan- 
sion reciprocating engine. Every engineer knows that the behavior of an 
engine will vary with the speed, sometimes valve-gear and piston rods 
giving more trouble at low speed than at high. These peculiarities ofa 
reciprocating engine have been the subject of careful study, and long ex- 
perience has shown how to provide for them. Besides this, the big high 
speed engines have been through such a process of evolution that each 
change or addition has not been very radical. 

However, in the case of the turbine, designers have been forced at once 
into competition with reciprocating engines that have been the product of 
years of study to get them to their present size and efficiency. Naturally 
this results in some crudities, which experience and study may eliminate 
To a certain extent, therefore, all turbines built are experimental as yet, 
but each gets nearer the future standard, and adds its quota to the general 
fund of information. Not that a turbine built to-day may become obsolete 
a few years hence; the general principles are established and will not 
change, but many details will. It is not probable, for instance, that old 
turbines will be displaced as old automobiles have been, for the latter are 
more or less of an undeveloped commodity, and their use gives rise 
more notions each day; whereas the mission of the turbine is pretty clearly 
defined. It is to take the place of high-speed reciprocating engines, 
do the work that they have done so completely for years. “ 

There are now quite a number of sea-going turbine engineers, ractically 
all of whom are in charge of Parsons turbines, as this is the only type # 
yet in general use on board ship. Talking over troubles and peculiarities 
with these men brings out the fact that there is a good deal more to be 
looked after than is generally supposed. For one thing the speeds are! 
and lubrication correspondingly more important. The two main bearings 
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teach turbine are kept floating in oil under pressure. This is very essen- 
> “i if ever the metals should come into intimate contact without a 
th foil interposed, the friction would soon be fatal. This has occurred 
ame turbine job, with the result that the metal promptly melted, the 
_ sata was thrown out, the blades of the rotor fouled those of the 
stator, and hundreds of them were stripped. This happened on the Ameri- 
can coast, and an expert blader had to be sent from England to fit new 


= forced lubrication is therefore an added responsibility for the en- 
ineer, as it involves another complete system. The larger ships have this 
in duplicate, so great is its importance. But perhaps the greatest additional 
care required in lubrication come in the shaft alley. The forced lubrica- 
tion takes care of the turbine bearings proper, but thus far has not been 
extended to the spring bearings. These bearings are generally a source of 
considerable anxiety. Water has to be used freely, and even then the tem- 
peratures are excessive. 

It is a good thing that the line shafts can be made so much lighter and 
sill transmit the same power as a slower speeded shaft. This offsets, to 
some extent, the tendency of a shaft to heat, due to its own weight and 
rigidity in resisting motions of the ship. 

One bearing, however, may be excepted from the general tendency to 
give more trouble than the reciprocating engine’s, and that is the thrust. 
Here is an ideal condition, where the thrust of the propeller on the water 
is directly opposed by the thrust of the steam on the forward sides of the 
blades of the rotor. Conversely, when going astern, the pull of the pro- 
peller is opposed by the forward pressure of the steam on the go-astern 
blades. 


The auxiliary machinery for circulating and air pumps is much larger 
than would be required with a corresponding set of reciprocating engines. 
This is due to the great importance of high vacuum in the economy of the 
turbine. The addition of intensifiers, or of dry air pumps, further com- 
flicates the engine room equipment. The intensifier 1s practically another 
small condenser for a steam siphon which increases the vacuum in the 
main condenser. This additional vacuum is held in the main condenser by 
means of a differential water seal in the pipe connecting the two con- 
densers. The dry air pumps are likely to be finer pieces of machinery than 
ordinary air pumps. Their valves are positively driven, instead of auto- 
matically. 

We hear a good deal of the successful working of the turbine, and very 
little of its troubles. Nevertheless the latter occur. Sometimes the most 
trivial change in normal conditions causes an abnormal contraction or ex- 
pansion, and the blades foul. For instance, one steamer had been in suc- 
cessful operation for over two years; the low pressure turbines had been 
tuning “dead slow” in a fog for one hour, longer than they had ever 
been before, so that they were running on cold vapor, and were quite cold 
from end to end. An order came for “ full speed astern.” The rush of 
hot steam through the astern blades of the rotor shell caused a sudden ex- 
pansion, and blades that had cleared for two years, fouled and wrecked 
themselves, putting one turbine out of commission instantly, though noth- 
ing appeared on the outside to indicate anything wrong. 

Another case occurred on a liner which had run successfully for some 
months. The propellers were changed from four to three bladed. with 
consequent speeding up of the turbines above the designed speed. In 
setting a governor, it is supposed that one low-pressure turbine ran a few 
tevolutions above the maximum altowed. The construction of the rotor 
drum was such that the butt straps holding together the plates of which 
it was composed, formed a powerful moment under the action of centrifu- 

tee. The circumference of the shell was distorted, and the blades 
touched and were stripped 

As an offset to the liability of injury to the blades it may be said that 
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turbines run practically as well with a large number removed. Thus, ; 
the two cases just cited, the covers were lifted at the first opportunit a 
the stripped blades removed from casing and rotor. It was impractical + 
re-blade them at the time, so the casings were replaced with the blades 
missing. No serious difference was noticed, and each ship did its duty 
until an opportunity arrived for re-blading. ” 

An interesting case of this kind happened recently in a stationary plant. 
A large number of blades were stripped; the casing and rotor were lifted 
immediately, and the stripped blades removed. The turbine was started 
again and ran continuously, each working day, without further trouble 
Each night the cover and rotor were lifted and a ring or two of blades 
inserted until they were all complete again. It is doubtful if any job of 
similar magnitude could be done in instalments thus on a reciprocating 
engine. 

Most men in charge of turbines claim that it is a “ chief engineer's job”: 
that is, the final responsibility rests on one man, and he cannot delegate 
it to the same extent that can be done with a reciprocating engine. There 
is no chance to “take leads” to bring up and show the chief how things 
are running. If he has reason to question the clearance of blades any- 
where, he must spend anxious minutes with his ear on the casing, while 
the turbine is speeded up cautiously, listening intently for the faintest 
sound of interference. Adjustments can be made to allow for the wearing 
down of the main bearings, but this is very seldom required with perfect 
lubrication. Each case of adjustment calls for renewed careful listening 
and cautious speeding up, for once a blade touches strongly enough to 
bend it, they all go down like nine pins, and a “ten strike” is easily made. 

An obstruction accidentally left in the casing would mean ruin to the 
blades, if it were swept into them by the rush of steam. Even a small 
piece of waste, or an overall button would be sufficient to start a “ten 
strike.” As these casings at the condenser end are sometimes large cay- 
erns into which men go for observation, it will be seen that the man re- 
sponsible will be pretty careful not to let anything drop or be left behind 
by mistake. 

Taking it all together, however, the turbine men are agreed that they 
would rather take care of a turbine than almost any reciprocating engine. 
There are fewer details to worry about, and those that do give trouble are 
apt to be strictly “up to” the designer, rather than to the operating en- 
gineer. 

Probably the method of fastening the blades is the most critical point 
at present. Great improvements have been made, however, and it is likely 
that the problem will soon be satisfactorily solved. It is all expert work, 
and the average operating engineer is not likely to have much to do with it 
Experience will probably develop the art to such an extent that stripped 
blades will be very rare. The clearance spaces are already considered of 
less moment than formerly, and this relieves much of the danger of foul- 
ing. Improved facilities for finishing the ends of the blades or shroud 
rings will leave them less liable to fouling. There is also quite an art m 
the design of casings so that they will not change form too radically upon 
the application of heat. ; 9 

As regards the handling and maneuvering of the turbine, it is much 
simpler and less hazardous than with reciprocating engines There are 00 
drains which, if forgotten, might knock out a cylinder head. The time re 
quired for “warming up” is much less, for steam has access to all parts 
at once. This, of course, is of great advantage when standing by for de- 
parture or “up anchor.” The high-pressure turbine, in the prevailing ar- 
rangement of three turbines, is not touched at all in maneuvering or get- 
ting away, and it is the first to be shut off on an arrival “ stand-by. 
Sometimes this turbine has no separate telegraph control for taking orders 
from the bridge, the engineer simply turning it on when he gets his jingle 
for right away. When fitted with a telegraph there are no “go astern 
signals, of course, and such a telegraph dial looks odd at first sight. 
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The low pressure turbines are the only ones fitted with reversing blades, 

4 so, of course, are the only ones worked to bells. Their operation is 
enter le. for the levers are arranged so that the cut off from the high 
vary SS entine is automatic. When maneuvering, the engineer has to 
oreo on the governor balls to show when the turbine moves, for there 
is nothing visible to corresp md with the numerous moving parts of the 
reciprocating engine. The turbines start quite promptly on the inlet of 
steam, and soon speed up. The regulation of speed according to orders is 
done by maintaining given pressures in the steam pipes. _W hen shut off, 
the turbines do not stop so promptly, for the inertia carries them around 
gntil overcome by friction. For a quick stop the steam is turned into 
the astern side to help bring up the turbines. In case of a sudden order 
from “full ahead” to “ full astern,” the steam is instantly switched from 
the ahead to the astern blades, with no thought of the racking that would 
occur to reciprocating engines if they were treated thus. The turbines 
son bring up under such treatment and in a few seconds are running just 
as fast astern. The smaller propellers, of course, are not so hard to re- 
verse as would be the larger ones of a reciprocating engine, and, con- 
versely, do not take such a grip on the water. That is, they start a column 
of water in movement promptly enough, but it is not of large diameter, 
and is not so quickly felt by the ship. 

Much attention is being paid to this reversing feature of the turbine pro- 
eller. Recent turbines are built with almost as many go-astern blades as 
they have on the go-ahead side. 1 hey are on a smaller radius, the expan- 
son is not so complete, but they use high pressure steam and the power is 
there, even if not quite so efficient. The result is that turbine ships can 
now stop about as quickly as any other. For maneuvering it must also be 
borne in mind that the turbine propellers are set away out from the center 
line of the ship. This gives a greater turning moment in case of swinging 
the ship about. 

There are arguments on both sides of this turbine question, all of which 
may appeal differently to different engineers. Here is about the way they 
line up to the men who run them: 


ADVANTAGES. 


More room in the engine room, especially head room. 

No moving parts exposed. Consequently no danger of getting caught, 

due either to lack of care, or to accident. and no oil thrown around. 

No vibration of the ship, hence pipe hangers, joints, etc., do not shake 

loose. 

Lighter shafting in engine and alleys. 

Balanced thrust; smaller bearing and less heating of same. 

Foundations of the engine lighter and more accessible. 

No oil carried through to boilers, and oil saved due to increased effi- 

uency of application. 

No danger due to foaming or priming of boilers. 

Less attendance required on engines, nearly everything being automatic. 
ter immersion of smaller propellers, hence no racing in a sea way. 
ss steam pressure. High vacuum is easier and more comfortable to 

landle than high steam. 


Turbines easily turned when cold, and less likely to need it. 


DISADVANTAGES. 


Moving parts not accessible and not visible, so you don’t know what is 
going on inside. 


Auxiliary machinery larger and more important, hence more care. 


More dependence on automatic lubricating system for bearings. 
29 
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At least one more line shaft to care for, and all of them at higher speed 
and more apt to run hot. 

Main casings and rotor very heavy to handle, and great care required 
even with best appliances on new ships. 

Danger of disablement by unseen causes among the blades. 

Difficulty in making repairs to blades.—I/nternational Marine En. 
gineering. 


THe Comparative Cost OF MARINE TurRBINES AND Recrprocatinc Ey- 
GINES.—While data as to the cost of steam-turbines for land stations show 
a considerable saving as compared with reciprocating engines, it has not 
so far been possible to establish the same advantage in connection with 
marine installations. This is due in part to the less extensive application 
of the system, and to the variable conditions being inimical to direct com- 
parison. The prices asked by contractors for the machinery of warships 
afford, perhaps, the fairest basis of arriving at the relative costs. For the 
boilers and turbines of three new Dreadnoughts to develop 23,000 shaft 
horsepower, the tenders, including the auxiliaries, ranged from £11.13 per 
horsepower to £14—wide limits, due to the present condition of the indus- 
try and to the degree of experience of turbine manufacture by the respec- 
tive firms. It is, however, significant that four firms who have made ma- 
chinery of this type quoted between £11.13 and £11.35 per horsepower; and 
thus the machinery of the Superb to be built at Elswick, will be constructed 
by the Wallsend Company, while the Fairfield Company and Messrs. Haw- 
thorn, Leslie & Co. will make the machinery for the Téméraire and Belle- 
rophon respectively, to be built in the dockyard. The price paid for the 
reciprocating engines of the five dock-yard-built vessels of the King Ed- 
ward VII class ranged between £11.7 and £12.5 per indicated horsepower. 
The average per shaft horsepower would be about £12.2, so that we have 
in turbine machinery a saving of between 15s. and 20s. per horsepower. 
When it is noted that the aggregate power is 23,000 horsepower, the total 
saving is considerable. The machinery of the modern battleship Ago- 
memnon, with reciprocating engines, also comes out at £12.1 per horse- 
power. In the case of the latest of armored cruisers, with reciprocating 
engines, the price averages £10.6 per horsepower, and here the power is 
the same as in the new Dreadnoughts. What is certain, therefore, is that, 
notwithstanding the necessity for additional turbines for cruising, turbine 
machinery for warships costs probably less than reciprocating engines. In 
the merchant service, where no cruising turbines are required, the cost 1s 
already considerably less; with experience there will be appreciable re- 
ductions.—Engineering. 


Boom 1x Marine Turpines.—Before the new year is many months old 
no less than five of the greater shipbuilding companies on the Tyne will 
have completed the laying down of plant for the production of turbines, of 
course under license from the original patentees the Parsons’ Marine 
Steam Turbine Co., Ltd., whose works are at Wallsend. The Wallsend 
Slipway and Engineering Co. and Messrs. Hawthorn, Leslie & Co., are al- 
ready in the field, the former having secured the important contracts for 
supplying turbine machinery to the liner Mawretiana and H. M. S. Superb, 
the new Dreadnought. To these must now be added the Palmer Co. at 
Jarrow and the Armstrong-Whitworth Co. at Elswick. The former has 
its new plant well on the way, and at Scotswood-on-Tyne an extensive 
steel shop is in course of erection for Armstrong, Whitworth & Co., who 
design the new works solely for the production of the largest type of tur- 
bines. As nearly a thousand hands are expected to be employed in this one 
new department alone, it is easy to see that these developments will — 
ively make a very important addition to wage-earning occupations on the 
Tyne.—Manchester, Eng., Guardian. 
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Gas-ENGINES AND MARINE PROPULSION.—From time to time, as advances 
are made in gas-engine practice, the question of the use of such ergines 
for marine propulsion is raised. As one difficulty after another is removed 
by improvements or new systems, we reach a stage nearer the goal. It is 
evident that sure advances are being made in the right direction, but the 
difficulties still are many, and the steps somewhat small and slow, com- 
pared with the distance to be traversed. For instance, we take up a 
paper—plenty of them have been submitted to societies and institutions— 
and read about the application of gas-engines to ships. We hear of 
schemes for sets of engines capable of developing 3600, 5000, or more 
horsepower, and all sounds well; but we also know that the largest amount 
of power yet installed in the form of gas-engines on board ship is only a 
mere fraction of these amounts. For this discrepancy there must be good 
reason, ny oe the names of many able men are connected with the 

of this problem. 
<4 chief difficulties encountered in this matter arise from the necessity 
for any system of marine propulsion being adaptable to a large variety of 
circumstances, and, if the expression may be used, elastic in nature. 

In the matter of fuel the system chosen must be suited to the supply ob- 
tainable in all parts of the world. In the matter of power it is necessary 
that there should be a wide range for working under all conditions of 
weather and circumstances; and in the matter of handling, the engines 
should be prompt and easy to reverse, and, in fact, perform all the duties 
at present carried out by steam. With regard to the first it is futile to 
equip a vessel with a gas-producer plant using anthracite. The only fuel 
posible is bituminous coal, and that, too, in extremely variable qualities. 
But the producer must be prepared to use these different qualities with, at 
least, something approaching success. We are told that producers for 
bituminous coal have now been successfully designed, in which the various 
ucessory appliances are either simplified or altogether abolished. Others 
have suggested the provision of coke-burning producers, the coke being 
made on board; this, however, usually being condemned as too cumbrous. 
It is by no means improbable that this producer difficulty, as well as 
others, will be surmounted. The subject is making rapid strides, and will 
m0 doubt develop to a degree which it is at present difficult to gauge. 

Given a successful producer capable of using any grade of bituminous 
coal, there still remain such difficulties as reversing and reduction of power. 
This problem has been attacked in several ways, but with results as yet 
not wholly satisfactory. Indeed, the choice at present rather falls upon 
that which is the least crude, rather than that which is best. Reversing 
may be done by the propeller, but this only with small vessels; or it may 
be managed by rotating the cam-shaft. Again, by adding considerably to 
the equipment it may be managed by electrical driving, or the result may 
be attained by the system suggested by Mr. J. T. Milton, M. Inst. C.E.,, 
m his recent paper before the Institution of Civil Engineers. Again, a 
suggestion has been put forth by Mr. A. Vennel Coster, in a paper before 
the Manchester Association of Engineers, that, with three sets of engines, 
morder to reduce power or bring a vessel to rest, one screw might be re- 
versed while the other two still went ahead, and so on. 

In the electrical drive, in which a gas-engine drives a dynamo, connected 
to a motor on the propeller-shaft, the horsepower of machinery to be 
aid for is three times that required to drive the vessel. In Mr. Milton’s 
ystem of separate engine and compressor, with the example he gives of a 
3250 indicated horsepower engine, compressing gear requiring about 1450 

sepower is necessary. Thus the machinery paid for amounts to 6150 

wer, while the net output of the installation is 3250 horsepower. 
- course, the propelling engine, being on the two-cycle system, would be 
latively cheap. Machinery comprising eight or eleven cylinders, together 
with all moving parts, etc.. does not impress one favorably. Mr. Milton’s 
plan includes three expansion cyhnders 25’ inches in diameter for the pro- 
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pelling engines. For the compressors | two double-acting air cylinders 3 
inches in diameter and two double-acting air-cylinders 18 inches in diam- 
eter for the first and second stages of a two-stage compressor ma be 
chosen, this being driven by a four-cylinder tandem gas-engine, of cylinder 
24% inches in diameter. As an alternative, it is suggested to complete the 
second stage of the compression in one cylinder, 25 inches in diameter, in- 
stead of two of 18 inches, and to drive the compressor, a tandem two-cyl- 
inder engine, cylinders 34% inches in diameter. 

Mr. Vennel Coster’s system appears to us no less unsatisfactory, His 
proposal certainly involves no large auxiliary plant of compressors and 
driving-engines ; but to keep engines going full speed ahead and to coun- 
teract their effect by running other engines full speed astern seems a most 
unmechanical method of surmounting these difficulties. It is probable that 
the efficient reduction of mean pressure may be attained by fairly satisfac- 
tory methods, this being possible by Mr. Milton’s plan, and, it would ap- 
pear also, by certain other means. The chief difficulty, of course, in this 
is in the fact that the poor mixtures are difficult to ignite. With tandem 
vertical cylinders 50 per cent reduction of power is possible by cutting out 
certain cylinders. Reduction of power below a certain point renders the 
engine liable to stop, no fly wheels, or only very small ones, being possible 
in marine work. 

A further difficulty which presents itself to the economical mind is the 
use to be made of gas from the producer when the engines are not re- 
quired. On ceasing to draw gas for the purpose of running the engines, 
the temperature of the producers must be maintained by continuing the gas 
production. Something must be done with this. Mr. Coster uses it by 
running his engines at full speed, one counteracting the others. Mr. Mil- 
ton makes no suggestion on this point, and we presume that that not re- 
quired for driving his compressor plant would be allowed to run to waste 

Altogether, the problem is one full of knotty points. Although we are 
talking airily of installations of many thousands of horsepower, and are 
only building a few of a few hundred, and while the difficulties that sug- 
gest themselves at present appear, on present knowledge, difficult to sur- 
mount satisfactorily, we do not doubt that as progress is made, these will 
all disappear one after another. There is quite possibly a great future be- 
fore this form of propulsion for marine purposes, but it would seem to be 
well to be not too ambitious till matters are a little more advanced. The 
two branches of the subject of producers and gas-engines are, as yet, not 
far advanced even in land practice, and experiment in marine work might 
well seem more advisable in schemes of moderate size than on the lines 
recommended by many recent writers on the subject, whose great aim ap 
pears to be mainly to obtain (on paper) some combination of cylinders 
capable of giving so many horsepower.—Engineering. 


Marine ENGINEERING IN 1906.—Just as in the case of heavier ordnance 
and other armament development rendering the term tonnage less fitting 
than it was as a measure of the fighting efficiency of naval ships, so now 
the term indicated horsepower less than ever conveys an adequate measure 
of the efficiency and character of their propulsive machinery. Turbines, 
water-tube boilers, oil-firing, and other matters are undefined factors in 
the case which require some individual reference. That the Admiralty are 
quite satisfied with the results of the Dreadnought’s trials—the fact of this 
great “engine of war” having been launched, tried, and commissioned 
within the year should make 1906 memorable as the Dreadnought yeat— 
is evidenced by the fact that the three ships to be started in the financial 
year 1906-7 are practically to be repetitions of her. The Dreadnought’ 
turbine machinery was made by Mr. Parsons’ firm under a sub-contract 
with Vickers Sons & Maxim. The three cruiser battleships, /mvincible, 
Inflexible and Indomitable, now being built by contract, are each to 
engined on the same system as the Dreadnought the power being about 
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during the year—the Governor Cobb—and she was placed on the Boston 
and St. John’s (N. S.) route at a time nearly corresponding to the placi 
on the Clyde service, five years ago, of the pioneer passenger turbine 
steamer King Edward. The American vessel has three Parsons turbines 
of 5000 indicated horsepower made by the Fletcher Company, of Hobok. 
N. J. Two other turbines are being built at the same yards for the Neu 
York-Boston service, and one is being built at Bath, Maine, for coastwise 
service. 

The obstacles in the way of properly accommodating or wedding the 
rapidly-moving efficient turbine to the slow-moving efficient screw propeller 
have not been materially lessened or changed by the experience acquired 
of late, and Mr. Parsons’ proposed adaptation of the turbine and the recip- 
rocating engine, in which the turbine would utilize the steam after doing 
its work in the cylinders of the reciprocating engine, has not so far de 
clared itself in practice. This adaptation, he estimates, will save from 15 to 
20 per cent in the cost of coal, and Mr. Parsons himself expects to see. in 
actual service, very shortly, a vessel fitted in this way. Both for naval 
purposes at low speeds, in vessels primarily designed for high speeds, and 
for the slower classes of merchant ships, the combination proposed will 
soon be tried, and its value attested in actual service. 

The movement for propelling trading vessels of moderate size by in- 
ternal-combustion engines of one type or other—suction gas, petrol, paraf- 
fin, etc.—has not been very materially advanced during the year by any- 
thing actually done in this country, but on the Continent various partially 
successful, and on the whole very promising, trials have been carried out. 
On the Clyde the firm of Beardmore continue to experiment with engines 
of the Capitaine type using producer gas, and this year, no doubt, def- 
nite progress will be made. A small trading vessel. motor-propelled, and 
carrying some 200 tons, has been running for some time between Swansea 
and Avonmouth, and the Ailsa Shipbuilding Company, of Troon, has on 
hand for MacBrayne’s, of Glasgow, a vessel of 100 feet in length, to be 
propelled by motor, and do trading service in the West Highlands. Of 
course, for pleasure and tender services motor boats are now a common 
product, and marvellous results are being attained by Thornycroft, Yarrow, 
White, and the other noted builders of such craft. Motor vedette boats 
are now being built for the new Dreadnoughts which are 51 feet over all, 
and it is estimated that an internal combustion engine, specially constructed 
to work with the same fuel as in the battleship’s boilers, of 250 horse- 
power, will give the same results, as to speed and its cost, as the steam en- 
gines and boiler of 350 horsepower which would otherwise have been in- 
stalled. For the successful motor engines which home firms are now 
turning out in great numbers, this country has, no doubt, largely to thank 
other countries. Both in German and Dutch waters steam has been al 
most entirely superseded by motor power in small installations. That we 
should not be content to allow our continental friends to lead in the larger 
and more utilitarian installations as well must be the care of British en- 
gineers.—Engineer. 


RADIO-TELEGRAPHY. 


Tue INTERNATIONAL WIRELESS TELEGRAPH ConveNTION.—At the Wire- 
less Telegraph Convention which was held in Berlin during last October, 
a “Final Protocol” was arranged by the representatives of the following 
countries: The Argentine Republic, Austria, Belgium, Brazil, Bulgaria, 
Chili, Denmark, France, Germany, Great Britain, Greece, Hungary, Italy, 
Japan, Mexico, Monaco, the Netherlands, Norway, Persia, Portugal, ~ 
mania, Russia, Spain, Sweden, Turkey, the United States of Amerie, #8 
Uruguay. According to the agreements which is placed in the form 0 i‘ 
articles, coast stations and ship stations are bound to exchange radio-tele 
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s reciprocally without regard to the particular system of radio-teleg- 
raphy adopted by these stations. Notwithstanding this provision, however, 
station may be appropriated to a service of public correspondence of a 
: tricted character, determined by the object of the correspondence, or by 
se circumstances independent of the system employed. 

It is arranged that the w orking of radio-telegraph stations shall be or- 

ized, as far as possible, in such a manner as not to interfere with the 
working of other stations of the kind; and that radio-telegraph stations 
sre bound to accept with absolute priority calls of distress from ships, to 
answer such calls with simil.r priority and to take the necessary steps with 
regard to them. 7 

The provisions of the convention come into operation on and from July 
1, 1908, and remain in force for an indefinite period or until the expira- 
tion of a year from the date of denunciation. 

All of the above-named countries, with the exception of Great Britain 
and Italy agreed to 42 additional regulations dealing with the service opera- 
tion of the wireless equipments. According to these regulations the 
choice of apparatus to be used by the station is unrestricted, but only two 
wave-lengths, namely 300 and 600 meters, respectively, are allowed for 
general correspondence ; for special long-distance service each government 
may authorize the use of wave lengths between 600 and 1000 meters. The 
normal wave length for ship stations is 300 meters. Each ship station 
must be installed in such a way as to be capable of using this wave length. 
Other wave lengths may be used by these stations on condition that they 
do not exceed 600 meters. Ships of small tonnage, which it would be ma- 
terially impossible to equip with plant producing a wave length of 300 
meters, may be authorized to use a shorter wave length. 

Ship stations must be licensed by the country whose flag they fly. They 
must use a syntonized system working with power not exceeding normally 
tkw. at not less than 12 words per minute, and they must carry a certi- 
fated telegraphist bound to secrecy. The order of precedence for tele- 
grams is (1) messages to or from ships in distress; (2) government mes- 
sages; (3) service telegrams and (4) private telegrams. There are in addi- 
ton regulations as to the calling and responding of wireless stations, order 
of transmission, the division of charges and the usual minutiz of a tele- 
graph service—Electrical World. 


Trans-ATLANTIC WirELEsSS TELEGRAPHY.—In 1904 the National Electric 
Signalling Company decided to erect two stations for trans-Atlantic work- 
mg, the antenne to consist of cylindrical steel tubes, 400 feet high, with 
the National Electric Signalling Compzny’s patent umbrella capacity at 
the top, each tube to rest at the bottom on a pivoted insulated base, and to 
be supported by sectionally-insulated wire-rope guys of the company’s 
standard type. This type of antennez, which was invented and designed by 
the National Electric Signalling Company, and patented by it, has proved 
quite successful, and has been copied in Germany at the Nauen wireless 
Sation, a lattice-work, however, being used instead of a steel cylinder. 
The sites selected were Brant Rock, 30 miles south of Boston, Massachu- 
tts, U.S. A., and Machrihanish, on the far side of the Mull of Cantyre 
tom Campbelltown, Scotland. These two points were selected because 
the great circle joining them passes up the Bay of Fundy, over the Isthmus 
ot Chignecto, and across Newfoundland at a point where it is compara- 
trely low. The contract for the steelwork and erection of these towers 
was let to the Brown Hoisting Machinery Company, of Cleveland, Ohio, 
S.A. and for the insulators to the Locke Insulator Company, of Victor, 
‘.1,U.S.A. Owing to delays on the part of the contractors, the towers 
wefe not completed until December 28, 1905. 

1 Friday, December 20, 1905, Brant Rock sent to Machrihanish, but 
ing was received, owing, as it was afterwards learned, to a miscalcu- 
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lation in the wave length. On January 2, 1906, Brant Rock sent again, and 
Machrihanish received the messages. Communication was maintained on 
way until about the middle of January, when, the sending apparatus : 
Machrihanish having been completed, Machrihanish sent, and Brant Rock 
received messages from there at the first trial. Very satisfactory com. 
munication was then maintained for some time, and code messages con- 
taining as many as forty cipher words were received without a single error 
or the necessity of any repetitions. . 

It was found that the amount of atmospheric absorption had been mis 
calculated. From tests made on shipboard at distances of 1500 miles the 
atmospheric absorption had been found to be about 90 per cent, ¢ 10 
per cent of the radiation got through. It was considered that by assuming 
the atmospheric absorption to be 99 per cent—i. ¢., that 1 per cent of the 
radiation got through—a sufficient factor of safety would be provided, 
As the design was conservative, it was found that in practice the factor of 
safety was larger than this, and equivalent to an absorption of 998 per 
cent—t. ¢., that messages could be received although one-fifth of 1 
per cent got through. Over this distance of 3000 miles, partly over land, 
it was found that the absorption was considerably greater than this, and 
that as a matter of fact, during daylight, not more than one-tenth of 1 per 
cent of the energy got through, and that a factor of safety of at least 
100,000 must be provided. 

As an illustration, with the same sending power, on some nights mes- 
sages were received 480 times stronger than was necessary for audibility, 
and the messages could be read with the receiver 6 inches away from the 
ear. On other nights with the same sending power, the messages were so 
faint that they could not be read. A number of tests were made, which 
were witnessed by scientific experts from the General Electric Company 
in America, and Mr. Shields, the technical expert of Messrs. Abel and 
Imray, and others; but as it was evident that the stations were not suff- 
ciently powerful for commercial work, they were shut down early in 1906, 
for reconstruction. 

Owing to the impossibility of getting aluminum for the compressed air 
condensers the stations were not opened again until October, 1906, when 
they were operated at a factor of safety of 2000, only half of the condensers 
being in place. With the full amount of condensers the factor of safety 
would have been 4000, and a new form of receiving apparatus, which it 
was intended to use, would have brought up the factor of safety to 400,000. 
The stations operated continuously, barring shut-downs for a couple of 
nights for mechanical reasons, until December 5, when the tower at Machri- 
hanish blew down. This accident came at a very unfortunate time, as work 
had just been begun on a new method for eliminating the atmospheric ab- 
sorption, which had given very promising results, the absorption having 
already reduced to one-tenth of what it was formerly. Moreover, the new 
receiving apparatus had only been partly installed, and no opportunity had 
been afforded of trying it between the trans-Atlantic stations. 

The specifications on which the contractors bid called for the tower to 
stand a wind-pressure of 50 pounds per square foot on a flat surface, an 
for the tower to be capable of being extended to a height of 500 feet later, 
if desired, and to be capable of standing a pressure of 50 pounds per square 
foot on a flat surface even if one set of guys broke.—Engineering. 


A DeveELopMENT IN RADIO-TELEGRAPHY.—A result for which many have 
sought in radio-telegraphy is that of producing undamped electrical oscilla- 
tions of fixed frequency. A successful method of doing this would reduce 
the problem of tuning to a simple matter and would at the same time 
greatly increase the power of a given system, since it would make possible 
the utilization of a train of waves to actuate the receiving device, whereas 
with the ordinary methods where damping occurs dependence must be 
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the periodic closing of the telephone circuit, at which time ener hi 
has been set into oscillation by a comparatively long train feat 
turned into the telephone receiver to produce a click. These clicks « . 
ceed one another at a frequency which, of course, depends upon the nu rw 
of contacts, and produce a note of corresponding pitch. - 

Poulsen thus seems to have contributed two important devices to the 
of radio-telegraphy. He has developed a generator of undamped electriad 
waves and has devised a means of utilizing the energy of a train of waves, 
The results of a more extended experiment with this system will be awaited 
with considerable interest.—Electrical Review. ; 


Procress IN 1906. (By William Maver, Jr.).—With reference to wire 
less telegraphy also, it can not be said that there has been any very marked 
progress in the technical development of that art during the past year. 
Several interesting and novel detectors have been recently brought out, 
however, namely, the carborundum detector, due to Gen. Dunwoody, the 
De Forest audion, and the Pickard silicon detector. 

The carborundum detector has been quite extensively employed in 

practice by the De Forest company and has proved to be commercially 
serviceable. 
_ It is said to lack constancy of operation unless proper care is exercised 
in the selection of the crystals. In practice, a piece of carborundum about 
one cubic centimeter in size is clamped between two brass terminals or 
electrodes. Tests have shown this detector to be about as sensitive as the 
ordinary steel-carbon detector. It possesses the important advantages for 
shipboard use of durability and simplicity; also that its operation is not 
affected by jarring. It is practically interchangeable with the electrolytic 
detector as regards tuning. ; 

The audion, which was recently described in these columns (Electrical 
Review, November 3, 1906), is based upon the Elster and Geitel tube ar- 
rangement for showing the ionization of a gas by means of an incandescent 
filament. To this arrangement De Forest adds a flux battery in an ex- 
ternal circuit in which is placed a telephone receiver. In-coming electric 
oscillations apparently affect the equilibrium of the circuit and thus pro 
duce sounds in the telephone. 

The Pickard silicon detector belongs to the thermo-electric class of re 
ceivers. The electrodes employed are pure silicon and a metallic element 
of low resistance. The energy of the receiver oscillations is converted into 
joulean heat at the element having high resistance and high thermo-elec- 
tromotive force, which heat is converted at the contact into a short pulse 
of direct current in the telephone receiver. 

Mr. Pickard has made numerous tests by means of — devised ap- 
paratus to determine the sensitiveness of various detectors. (See Electrical 
Review, December 15, 1906). These tests show that the silicon detector s 
practically of the same order of sensitiveness as the electrolytic and mag- 
netic detectors. 

Another reported improvement in wireless telegraphy that may eventu 
ally lead to important results is the employment of undamped or persistent 
oscillations at the transmitting stations. Poulsen, the inventor of the 
telegraphone that bears his name, is accredited with having made notable 
advances in this direction by a modification of the Duddell singing arc 
(Electrical Review, December 8, 1906.) ; 

In Poulsen’s device the positive electrode is copper, the negative elec- 
trode is carbon; the arc being produced in a closed box. The copper elec- 
trode is in the shape of a ring through which water is passed for cooling 
purposes. It is claimed that tests have demonstrated that by this method 
of setting up undamped oscillations, signalling greater distances with a 
much reduced expenditure of energy as compared with the spark method 1s 
obtainable. 
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It appears that the singing arc has already been employed in practice by 
the Telefunken company at their powerful station in Nauen, about 12 
gies from Berlin. In this case, however, the arc is used in the ordinary 

here. The electrodes employed are copper and carbon. For cooling 
purposes the copper electrode is made in the shape of a cup filled with 
water and having a concave bottom, the carbon projecting into the cavity. 

The results of the experience with this type of oscillator at Nauen indicate 
that it will be difficult to maintain constant conditions at the arc, hence the 

wency of the oscillations will be variable, a state of affairs which would 
ie detrimental to sharply tuned systems. Another possible objection to 
tis form of oscillator is that the energy output is comparatively small, 
much less than that obtainable with the spark. It remains to be seen 
whether greater uniformity of the oscillations, by permitting a better util- 
ition of resonance at the receivers, will compensate for the lower energy 
output. 

Sill another method of obtaining undamped oscillations has been pat- 
ated by S. G. Brown, London, England. This consists of a slowly mov- 
ing metal disc, preferably aluminum, upon which a balanced block of cop- 
yer loosely rests. This moving contact is shunted by an inductance and a 
capacity. When a direct current of 200 volts is passed through the moving 
entact, in series with a resistance and an inductance coil, exceedingly 
rapid oscillations of the order of over one million per second are set up in 
te condenser circuit shunting the moving contact. (See Electrical Re- 
sew, December 15.) 

This method of obtaining non-damped oscillations is to be employed in 
the Hozier-Brown Radio Telegraph Company. 

Thus far but little progress has been made towards obtaining successful 
tansmission of radio-telegraph signals in one direction only, and every 
wireless station continues to emit its electric radiations in all directions. 
During the past year Marconi and Braun have published the results of 
sme experiments which they have made independently to confine the ra- 
dations of electric waves to one direction. Marconi's tests, which were 
described in the Electrical Review, May 26, 1906, were made with hori- 
mntal wires. He found that the maximum effects were obtained when 
the end of the horizontal wire connected with the receiver pointed towards 
the transmitting station. 

Braun, in his experiments, proceeded on the theory that since electric 
waves are amenable to the same laws as light waves, it should be possible 
io direct electric waves by means of a parabolic reflector. But realizing 
the practical difficulties in the way of procuring a suitable reflector of 
this type it occurred to him that the same result might be reached by an 
mangement of the transmitting wires whereby the intensity of the wave 
ould be increased in one direction and decreased in another direction. To 
this end he constructed a station of three wooden masts arranged at the 
comers of an equilateral triangle, upon each of which masts a wire was 
mected, and from the lower point of which a connecting wire was carried 
i the transmitter. By setting up oscillations of equal phase in two of 
the wires and an oscillation of equal frequency, but which lagged or led in 
phase the oscillations of the other wires, interference between it and the 
her wires follows, and the equivalent of a shadow or an amplified wave 
magiven direction is thereby obtainable. (Electrical Review, September 
i, 1905.) 

The expected international conference on wireless telegraphy was held 
m Berlin last October and closed its sessions on Novmber 1. Many of the 
attcles of the protocol covering the subjects to be considered by the con- 
erence were acted upon favorably. Among these is the article making it 
dligatory for coast stations and stations on shipboard to interchange tele- 
ams regardless of the system of telegraphy employed. It was also de- 
cided that all stations are to be organized as far as possible.to prevent in 
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terference with other stations. The arti ridi 
distress shall have priority over all an rer an of 
: ‘ : - Ssages — adopted unanj- 
mously. Action was taken also looking to the establishment of a b 
to which all matters pertaining to international wireless telegraph ‘dull 
be referred—similar to the international bureau governing land oa on 
telegraphs at Berne, Switzerland. The article proposed by the del + 
representing the United States making it obligatory upon ships ra 
change messages of whatever nature without regard to the type of mem 
tus employed on shipboard, was not accepted by Great Britain, Italy, Ja “4 
Mexico, Persia, and Portugal. : , 

Perhaps one of the most notable actions of the conference was the unani- 
mous adoption of a term to designate more fittingly wireless telegraphy 
namely radio-telegraphy. Hence future international conferences of this 
nature will be known as radio-telegraph conferences, and doubtless the 
term will be very generally adopted, inasmuch as it is a more appropriate 
term than wireless telegraphy, which from the first has been recognized as 
a misnomer. 

We appear to be as far from the practical realization of trans-Atlantic 
radio-telegraphy to-day as was the case in 1901 when the consummation of 
this service within a few months was confidently predicted. Indeed the 
results of the long continued experiments recently conducted by Fessenden 
between Machrihanish, Scotland, and Brant Rock, Mass., so far as they 
have been published, indicate that the inherent difficulties of telegraphing 
continuously over very long distances are at present practically insur- 
mountable. 

For short distances, however, the expansion of radio-telegraphy has been 
very marked during the past year, and it is now almost impossible to ac- 
curately compute the number of wireless equipments in operation in all 
parts of the world. There are said to be 630 radio-telegraph plants of the 
Telefunken company, over 400 of the Marconi company and more than 
180 of the De Forest company’s sets in use in various parts of the world 
There are besides in the aggregate many sets of the Lodge-Muirhead, the 
Fessenden, the Shoemaker, the Rochefort, the Stone, the Massie, and other 
wireless systems in operation. All of these wireless outfits, it may be 
noted, are, with only sufficient exceptions to prove the rule, for use on 
ships and on shore stations. In short, radio-telegraphy is rapidly filling the 
place which naturally belongs to it and which was assigned to it from its 
inception by all competent and disinterested persons, namely as a medium 
of communication between ship and ship and ship and shore.—Electrical 
Review. 


MISCELLANEOUS. 


Tue Passinc or Suirs’ Boats.—With the new Dreadnoughts which are 
now being laid down at Portsmouth and Devonport, it is proposed making 
one of the most singular departures that has ever yet taken place in the 
annals of naval architecture. This is nothing less than the entire sweeping 
away of the greater number of the boats which have always lumbered up 
men-of-war, and which for many years past have fallen into almost com- 
plete desuetude. The many improvements and general progress which 
haye taken place in modern shipbuilding, have made the battleships and 
cruisers of the present day practically unsinkable from any weather stress, 
through the buoyancy of their water-tight compartments, and it has there- 
fore grown to be a recognized belief that all these lumbering boats are no 
longer required for life-saving purposes, any more than they are for the 
landing of military, who seldom, if ever, figure on battleships nowadays. 
The 60-foot picket boat is not to be discarded, as it is of great utility im 
torpedo attacks, having a speed of seventeen knots. Means for commumi- 


cation ashore being also necessary, the steam pinnace will be retained for 
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that purpose, oe Ee arent. cumbersome cutters are to be relegated to tl 
tt r : < 
and will, in a few years, become but a memory of the ona 


auction-yard hick - 

One of the factors which contributed to this ste 2 

1 rit to this step was an occurrence w ic 

during the war between Spain and the United ang When 
ates. 1 


took place 
e Spanish fleet endeavored to force their way out of Santiago harb 
antias or 


th 
with all their boats on board, the inflammabilit 

i 7 : y bility of the la . z 
eral ships to be set on fire, with such terrible Arner bean iat og: a 
Cervera declared that boats on deck were a death-trap to a — Admiral 
into action. Certainly they proved so to the walovtemata Seen’ canal 


ron—United Service Gazette. 


SuBMARINE SIGNALLING —In our iss 5 
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ence of fhe three lighthouse boards of the United Kin 


- : : d 
visory committee on lighthouse works, to be held at the Board of nt 


on January 30. 
On the other hand, the Admiralty have been, and are, makin 
experiments, and trials have recently been carried out on H.M.§ An- 


& exhaustive 


trim, in conjunction with an attendant gunboat, with the vi 
the suitability of the system as a means of communication be 
Engineer. 


ew of testing 
tween ships — 


SUBMARINE SIGNALLING.—Capt. W. W. Smith, superintendent of the 
Pittsburg Steamship Co., and Capts. George F. Parks and Samuel C Allen 
have returned from their eastern trip filled with enthusiasm for the system 
of submarine signalling put out by the Submarine Signal Co., of 8&8 Broad 
street, Boston, Mass., which they inspected on the Atlantic coast. Capt. 
Parks was much impressed with the absolute precision of the signal sys- 
tem. In fact, while Capt. Parks was at the indicator box on board the 
steamship H. F. Dimick, of the Metropolitan line, and was Picking up the 
bell of the Vineyard Sound lightship on the port bow, the course of the 
steamer was changed without his knowledge. Capt. Parks instantly picked 
up the bell on the starboard bow and was much surprised by this exhi- 
bition of the certainty with which the location could be determined— 
Nautical Gazette. 


CASUALTIES OF THE Russo-JAPANESE War.—The Russian General Staf 
has lately published the following casualty lists for the late war. Among 
the officers the losses were as follows: In Manchuria, killed, 709; wounded, 
4073; missing, 251; prisoners, 304; died of disease, only 47, and died of 
wounds, 155. Of the Port Arthur garrison 722 officers only became casu- 
alties, distributed as follows: Killed, 139; wounded, 179; missing, 13; 
prisoners, 322; died of disease, 17; died of wounds, 52; the total casualties 
of all kinds therefore amongst officers amounted to 6261. Of the men— 
sergeants, rank-and-file—31,187 were killed, 115,885 were wounded, the 
enormous number of 37,493 are returned as missing, and 53,987 were taken 
prisoners, making the total casualties among the men 238,462. In the Port 
Arthur garrison alone there were 10,000 men killed, and 27,557 prisoners, 
and in Saghalien there were 1500 casualties. The losses in the navy, in 
the frontier guards, and in the troops employed in safeguarding the rail- 
way are not included in the above numbers. 

According to the returns of the Minister of War at Tokio, the casualties 
in the Japanese army were as follows: Killed, 47,152; died of wounds, 
11,424; died of sickness or disease, 21,802; total, 80,378. This total is thus 
subdivided: Officers, 2113; non-commissioned officers and soldiers, 76,908; 
non-combatants, 1357. Without counting the last-mentioned. the losses 
per different arm were as follows: Military police, 64; infantry, 64.405 
cavalry, 829; artillery, 3057; engineers, 1944; army service corps, 8130; 
staff 81; doctors and sanitary staff, 517; veterinary department, 11; mu- 
sicians, 3. The heavy losses of the infantry and the army service corps 
show that the transport was constantly pushed up to the front in a country 
that offered opportunities to infantry, and to the exceptional use of that 
arm in the siege of Port Arthur. La France Militaire is informe that 
there were 153,673 Japanese soldiers wounded in action, and 16,456 men 
wounded by accidents; total of these, 170,129. Only 11,424, or scarcely 
7 per cent died. The total number of sick was 221,136, of whom 20327? 
suffered from non-contagious, and 17,866 from contagious disease. 
these 10 per cent died. The result is to a great extent due to the incessant 
care given to all measures of hygiene in the Japanese army, and to the per- 
sonal cleanliness of the Japanese. al 

From a statement made by Surgeon General Koike at the recent poe 
congress in Tokio it appears that in the war of 1894-95 the proportion 0 
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ery man wounded was 6.93, while to every man who died of 


sick to ev’ - 
wounds 12.09 died of disease. In the campaign of 1900 these proportions 
4 .) 


fell to 4.37 and 1.97, and there was a wonderf . ; - 
SS ey 
three successive campaigns were respectively 59.20, 34.88 : ‘4 - in the 
the deaths from sickness were 9.20, 4.33 and 2.90. hen age 30.04, while 
him in Manchuria a little “Guide to Sanitation on Cat an carried with 
ery opportunity he was personally instructed. Moreoy an oe 
tain tablets or pills as prophylactics. Water was boiled - carried cer- 
could be done, and locomotive boilers accompanied the tr whenever this 
wise a filter of special character was employed.—Army aud Wa ag eno 

’ 7 Navy Journal. 
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-_ =“ » while atte ' ‘ 

— its blow home while attention is being devoted to one or two 
_ With the submarine the details are different, but the ultimate Principle 
is much the same. The submarine has a means of concealment denied 
the torpedo-boat, but she is very much slower, and when she takes mr 
tage of her means of concealment, by submergence, she cripples her power 
of attack enormously in some respects. It may be concluded that no bel- 
ligerent vessels during any future war will lie at anchor, unless in a well- 
protected harbor, or in waters so far distant as to preclude the possibili 
of submarine attack; we have, therefore, only to consider maneuvers mes 
steam. An American naval officer, who has made submarine vessels a 
study, has said that “the submarine, when within torpedo range is supe- 
rior to the battleship, since the battleship is vulnerable to the torpedo—the 
weapon of the submarine.” This writer, Lieutenant Halligan, does well 
to emphasize the words he puts in italics; but even when within torpedo 
range the submarine has not victory assured. Torpedoes fired from a sub- 
marine do not always hit their mark, although the application of the gyro- 
scope has done wonders in adding to their trustworthiness. A British boat 
having four torpedoes on board, or a French boat with seven tubes—we 
are not aware how many torpedoes the latter vessels carry—might have a 
further chance; but unless the torpedo were to be fired at random, the boat 
would have to come to the surface again to sight for a second shot, sup- 
posing the ship had not, in the meantime, steamed out of range. 

In order to make an effective attack upon a ship under way, it is neces- 
sary that the submarine boat should intercept the vessel in her course. 
The legend surface speed of the C class of British submarines is 13 knots, 
and their submerged speed for 3 hours is put down at 8% knots. These 
are really remarkable rates of traveling for vessels handicapped in the 
manner submarine boats necessarily are, but it is anticipated that the D 
class will make 15 or 16 knots on the surface and 9 knots submerged. 
Some of the forthcoming French boats have been assigned 13 knots and 8 
knots respectively for surface and submerged speeds, whilst the two most 
recently projected vessels are intended to have 15 knots and 8 knots; but 
the designs are not yet complete. 

We will suppose, however, that a submarine boat has reached the 
knot and 9-knot standard. If the boat were to sight a hostile ship ap 
proaching directly towards her at 16 knots when at a distance of 4 miles, 
it would take a quarter of an hour for the ship to reach the submarine, 
supposing the latter to be stationary. That would be a piece of great good 
luck for the submarine, and, though it might occur, the probability is 
hardly great enough for it to be depended upon. We will suppose, how- 
ever, that, in place of the boat being right in the enemy’s path, the ship is 
steaming on a course that would pass the position occupied by the sub- 
marine at the time of sighting at a distance of 2 miles, the distance at 
which the ship was discovered being again 4 miles. The submarine would 
have her enemy as she sighted her 30 degrees before the beam. To take a 
simple case: if the boat, traveling at 9 knots, made directly for the course 
the ship was pursuing, it would take her rather more than 13 minutes to 
do the 2 miles which would bring her to a point cutting the ship’s course, 
or, say, nearly 13 minutes to come within torpedo range. In the meantime 
the ship would have been occupying about the same time to cover the 3% 
miles that would lie between her first sighted position and the point where 
the two would meet. Under these circumstances, the submarine would be 
within striking distance, and able to fire one torpedo. 

The tactics are not necessarily those that would be pursued, but the 
original conditions supposed are favorable to the boat; that is to say, 
luck would be in her favor. No time has been allowed for her filling her 
tanks to assume the submerged position, and she is supposed to have main- 
tained a direct course. What part of the run would be made under water 
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id be a matter for the discretion of the commander, who would be gov- 

the light and the conditions of weather; but it would be wise to 

the conning-tower above the surface as long as possible, because it is 

‘ult to keep an object in sight by the periscope, and also extremely 

difficult to judge distance. The conning-tower awash, however, makes the 

of the boat visible by the wave it creates—a more noticeable thing 

than the tower itself in some states of the sea and atmosphere, when the 
boat is traveling at high speed. 

In ordinary daylight the ship would be seen by the submarine at a 

ter distance than eight miles, but it must be remembered that, even 
ghen the boat is highest out of water, the deck is elevated only a few 
inches above the surface. Standing on the top of the conning-tower, a man 
would have a horizon distance of not much more than 3% miles, whilst 
a height of 50 feet gives only slightly over an 8-mile radius. In daylight, 
however, there would be a greater chance of the submarine being sighted; 
and in that case the ship would alter her course so as to avoid the slow- 
moving submarine; for at present it is doubtful whether any effective 
means have been devised for a counter-attack on these boats when they 
ae below the surface. The most promising suggestion has been the use 
of small torpedoes with light charges, sufficient, however, to fatally dam- 
age so vulnerable a structure as a submarine boat. As they would deal 
with slow craft, these torpedoes need not be so fast as those used for 
swifter ships. They could be carried by boats and easily handled. Of 
course, there is the chance of going over, as well as under, the submarine, 
een if her position were known; but the torpedoes would be comparatively 
cheap, so that a fair number might be expended; and if the submarine had 
heen sighted and were known to be attacking the ship, her position could 
bevery fairly estimated, as her lack of speed does not give her much choice. 
The value of torpedo-boats, destroyers, and pinnaces to act as vedettes 
for discovering submarines and attacking them with quick-firing guns, or 
with light torpedoes, will be understood. Even if the small craft could 
not injure the submarines, they might prevent them from coming up to 
take observations, and thus frustrate their object. 

The improvements in the design, and consequent advance in efficiency, 
of the submarine boat has been a remarkable feature of recent naval his- 
tory. The various naval authorities concerned have, however, so well kept 
their secrets that there is not much to say on the subject. At the meeting 
of the American Society of Naval Architects and Marine Engineers, held 
it New York last month, an instructive paper on “The Development of 
Submarines” was read by mr. L. Y. Spear, a member of that society. In 
this paper are given some interesting particulars of a trial of the submarine 
Fallon, as carried out by the United States Navy Department last June. 
The Fulton was of the Adder class, but has been somewhat altered and 
much improved in detail since she was built. The Adder is a single-screw 
boat, with the usual gasoline and electric means of propulsion. She is 64 
feet long by 11 feet 9 inches beam, and displaces submerged 122 tons. 

The program was for the Fulton to leave Newport harbor and proceed 
at full speed in the light condition to a stake-boat anchored in the open 
sa. She was there to submerge and find a target 10 nautical miles distant 
seaward. This target consisted of two ships’ cutters 300 feet apart, and 
matked by a yacht 250 yards west of the target. All observations during 

is attack were to be made by the periscope. As it was feared torpedoes 
might be lost, the Fulton was simply required to expose her periscope 
waain torpedo range, and then, submerging the periscope, to pass through 
the target. She was then to return submerged and pass round a stake- 
boat three miles distant and again attack the target, this time making ob- 
‘ervations from the conning-tower only, the eye-piece of the periscope be- 
eared. _She was then to return submerged over the course, pass to 

condition, and proceed under her main engines, charging batteries 


xR 














444 PROFESSIONAL NOTEs. 


while under way. After charging batteries she was to remain sub 
for 12 hours. The whole trial was to continue for at least 24 pe 
hours, during which the vessel and crew were to be entirely self-sustaining 

These were the conditions laid down, and the Fulton more than fulfilled 
them. She was submerged 15% hours out of the 24; during the remaini 
8% hours she was cruising on the surface. During the 12 hours’ caulien 
ous submergence the full crew and one observer were on board mre ond 
fresh air was supplied until the end of the test. The average depth eg 
tained during the attack was 20 feet, which was sufficient to entirely sub. 
merge the periscope. During the 1o-mile run to the target the perisco 
was momentarily exposed at intervals of about two miles, the boats * 
account of their small elevation, were difficult to pick up. The final ob- 
servation was made at a distance of 825 yards from the target. 

These particulars of an interesting trial give a very fair account of what 
a submarine boat can accomplish. How the trials of our own craft would 
compare with the run of the Fulton we have no means of knowing. There 
is little doubt, however, that the submarines of the royal navy are second 
to none, and are probably in advance of all others.—Engineering. 


EXTRACTS FROM “THE ORGANIZATION OF A MODERN 
FLEET FOR WAR; CONDUCT IN ACTION, ETC., ETC” 
BY REAR-ADMIRAL SIR CHARLES CAMPBELL, K.C. M.C., CB, D.S.0. 


The one aim and object of all spotting is to get an instantaneous com- 
munication from the spotter to the sight setter. It needs little or 20 
demonstration to accentuate the necessity for rapidity! Was the last pro- 
jectile a hit? How much over or short or to right or left? And how soon 
can the sight setter know the plunge position? 

The unfortunate predicament in which we are placed by the present sys- 
tem is that it requires an elaborate bag of tricks in the shape of conduct 
wires and instruments which must be placed in the most probable path of 
~ a reo projectiles, and whose principal necessity is height above 

eck. 


I hope and believe that it will be possible before long to do away with 
the funnels. At present the two most probable solutions of the problem 
of dispensing with funnels seem to lay between a system of utilizing the 
wasted energies of coal to obtain power, and a system of propulsion with- 
out fires, substituting in the latter case explosive force, as already used in 
motor cars and boats under the name of internal combustion. Of one 
thing we may be certain, and that is, that the funnels are quite as sinful 
to-day as the sails were twenty years ago, and their removal is vitally im- 
portant. The absence of boilers, funnels, and coal would greatly assist the 
much-needed reduction of complement in a fleet-ship, both in officers 
men, and it would be another instance of the irony of fate if the present 
controversies on education, rank and position ended in effacement. 


In 1887 I was criticised by a talented officer then commanding afloat 
for treating the turbine engine as an accepted form of propulsion. He 
stated in the discussion: “ At all events, it has not proved itself hitherto a 
factor on which we can rely, and therefore the lecturer has drawn, to 4 
certain extent, on what he thinks may be possible in the future, rather 
than what is possible in the present.” Now that is what I conceive is the 
duty of every lecturer who is asked to read a paper on a given subject m 
this theater. Study historical retrospect and watch closely the trend of 
the inventions of home and foreign genius; bring the line up to date, 
then endeavor to forecast the direction of future improvement. That, t0 
my mind, spells progress. As you cannot obtain one glimpse of the future 
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h the medium of a reflected past, study the past; then pre- 


except throug 


‘ct and act on your predictions. That is the duty of those entrusted with 
ae ful responsibility for the safety of these little islands and their big 
the Paeles All I wish to predict to-day is, that “ internal-combustion 
ares,” ail. gas, or chemical, will grow in size and number, and will 


eventually become the motive power for the purposes of commerce and 
war, and that in the long run, air fleets will be a serious menace to “ water 
fects,” and may eventually replace them. I was just as certain in 1887 
that the “ turbine ” was the engine of the future in large vessels for war or 
trade as I am to-day that “internal-combustion engines” will gradually be 
ased by ships of ever-increasing tonnage ; that masts and funnels must go 
for good and all; and that aéroplanes and navigable air-ships for war and 
traveling are surely attaining a position which entitles them to serious 
consideration. 


I wish to place a wide gulf between the composition of a division, squad- 
ron, or fleet, and its tactical formation for battle 

The first should be definitely laid down and prepared long before hand, 
is probably now prepared. But to the admiral in command must be left 
the manipulation of the force for which he is responsible to the country. 
In 1887 I stated: “ We have yet to learn the most suitable and successful 
formation for attack and defence,” and I advocated “ perfection in all 
systems, and rapid changes from one formation to another.” 

“Gun power and accuracy have again come to the rescue. The single 
line ahead has been proved and accepted by all to be the one possibility of 
a successful fleet action. Wheeling for a necessary change of direction, 
and altering course together when necessary, to take ground to the right 
or left. The single line has, in addition to its effectiveness for concentra- 
tion of gun fire, the advantage of being the most simple and easiest kept of 
dl formations, and requires the minimum of signals. 

I now state without fear of contradiction that there is no known forma- 
tion which the opponent could possibly take up, that would not place him 
atan overwhelming disadvantage when pitted against the single line ahead. 

Therefore, it is clear to my mind that all systems of groups, pairs, double 

columns, bow and quarter lines, and other formations, some of which I 
lave advocated in days gone by, are obsolete and useless. And why? 
Agin, I say, owing to the overwhelming supremacy of accurate heavy 
gun fire. 
_ All that it is now necessary to master is the art of following your leader 
mn single line ahead without signals, taking ground to the right or left, by 
order, when an increase or decrease of range becomes advantageous—some 
simple form of altering course sixteen points together, completes all that 
tan be required. 


Practice in peace what you would have to do in war. We know that the 
sult of a fleet action will entirely depend on the ammunition expended 
tomg a relative amount of damage. Tries are of no value. and it is only 

s that count in this game : 

Practice is the one and only means of attaining perfection. There is no 

clear proof of the result of practice as in “ out-and-in net defence.” 

In 1886 fifty minutes was considered a smart time; in 1906 fifty seconds 
§ considered fairly smart ’ 

At least once a year, and for a period of not less than a month, the 
whole station force, or in case of the Atlantic, home, and reserve, the 
combined force, should muster and go to sea complete for war and carry 
out battle practice, one fleet against the other. During this time the ma- 
hewvers cannot be too real, and even risks must be run in order to insure 
i training and skill, and all filling up of ammunition, fuel, and 

should take place at sea Royal United Service Institution. 
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Tue Art or Cuttinc Metats.* (By Fred W. Taylor).—The exper; 
ments described in this paper were undertaken to obtain a part » ow 
information necessary to establish in a machine shop our system of 
management, the central idea of which is: (A) To give each work- 
man each day in advance a definite task, with detailed written instructions, 
and an exact time allowance for each element of the work. (B) To 
extraordinarily high wages to those who perform their tasks in the alloted 
time, and ordinary wages to those who take more than their time allow. 
ance. There are three questions which must be answered each day in 
every machine shop by every machinist who is running a metal cutting ma- 
chine, such as a lathe, planer, drill press, milling machine, etc, namely: 

a. What tool shall I use? 

b. What cutting speed shall I use? 

c. What feed shall I use? 

Our investigations, which were started 26 years ago with the definite 
purpose of finding the true answers to these questions under all the vary- 
ing conditions of machine shop practice, have been carried on up to the 
present time with this as the main object still in view. 


ROUGHING WORK EXCLUSIVELY CONSIDERED. 


The writer will confine himself almost exclusively to an attempted solu- 
tion of this problem as it affects “ roughing work”; i. ¢., the preparation 
of the forgings or casting for the final finishing cut, which is taken only 
in those cases where great accuracy or high finish is called for. Fine fin- 
ishing cuts will not be dealt with. Our principal object will be to describe 
the fundamental laws and principles which will enable us to do “ roughing 
work” in the shortest time, whether the cuts are light or heavy, whether 
the work is rigid or elastic and whether the machine tools are light and of 
small driving power, or heavy and rigid with ample driving power. In 
other words, our problem is to take the work and machines as we find 
them in a machine shop and by properly changing the countershaft speeds, 
equipping the shop with tools of the best quality and shapes and then 
making a slide rule for each machine to enable an intelligent mechanic with 
the aid of these slide rules to tell each workman how to do each piece of 
work in the quickest time. 

It may seem strange to say that a slide rule enables a good mechanic to 
double the output of a machine which has been run, for example, for 10 
years by a first-class machinist having exceptional knowledge of and ex- 
perience with his machine and who has been using his best judgment 
Yet our observation shows that, on the average, this understates the fact 
To make the reason for this more clear it should be understood that the 
man with the aid of his slide rule is called upon to determine the effect 
which each of the 12 elements or variables given below has upon the choice 
of cutting speed and feed; and it will be evident that the mechanic, expert 
or mathematician does not live who, without the aid of a slide rule or its 
equivalent, can hold in his head these 12 variables and measure their jot 
effect upon the problem. These 12 elements or variables are as follows: 


a. The quality of the metal which is to be cut. 

b. The diameter of the work. 

c. The depth of the cut. 

d. The thickness of the shaving. 

e. The elasticity of the work and of the tool. t 

f. The shape or contour of the cutting edge of the tool, together with 
its clearance and lip angles. 





‘Extracts from Part I of the president’s annual address at the ~ 
York meeting (December, 1906) of the American Society of Mecham 
Engineers. 
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The chemical composition of the steel from which the tool is made, 


ment of the tool. 
ators copious stream of water, or other cooling medium, is used 
a of the cut—. ¢., the time which a tool must last under 
: wre of the shaving without being reground. 
k. The pressure of the chip or shaving upon the tool. 
L The changes of speed and feed possible in the lathe. 
m. The pulling and feeding power of the lathe. 


Broadly speaking, the problem of studying the effect of each of the above 
variables upon the cutting speed and of making this study practically use- 
ful may be divided into four sections, as follows: 


(A) The determination by a series of experiments of the important 
facts or laws connected with the art of cutting metals. 

(B) The finding of mathematical expressions for these laws which are 
s@ simple as to be suited to daily use. a 

(C) The investigation of the limitations and possibilities of metal cut- 
ting machines. ' 

(D) The development of an instrument (a slide rule) which embodies, 
on the one hand, the laws of cutting metals, and on the other the possi- 
bilities and limitations of the particular lathe or planer, etc., to which it 
applies, and which can be used by a machinist without mathematical train- 
mg to quicklv indicate in each case the speed and feed which will do the 
work quickest and best. 


THE EXPERIMENTS BEGUN IN 1880. 


In the fall of 1880 the machinists in the small machine shop of the Mid- 
vale Steel Company, Philadelphia, most of whom were working on piece- 
work in machining locomotive tires, car axles, and miscellaneous forgings, 
had combined to do only a certain number of pieces per day on each type 
of work. The writer, who was the newly appointed foreman of the shop, 
ralized that it was possible for the men to do in all cases much more 
work per day than they were accomplishing. He found, however, that his 
forts to get the men to increase the output were blocked by the fact that 
his knowledge of just what combination of depth of cut, feed and cutting 
speed would in each case do the work in the shortest time was much less 
xeurate than that of the machinists who were combined against him. His 
conviction that the men were not doing half as much as they should do, 
however, was so strong that he obtained the permission of the manage- 
ment to make a series of experiments to investigate the laws of cutting 
metals, with a view to obtaining a knowledge at least equal to that of the 
combined machinists who were under him. He expected that these ex- 
periments would last not longer than six months. With the exception of 
a few comparatively short periods, however, these experiments have con- 
tinued until the present time, through a term of about 26 years. 

The writer wishes to call attention to the fact that in these first experi- 
ments he was far more fortunate than almost all of the experimenters who 
have investigated the subject since then, in having at his disposal a com- 
paratively large mass of uniform metal to work upon, and a com- 
paratively large and powerful machine to work with, a 66-inch diameter 

ming mill and large locomotive tires made of hard tire steel of uniform 
quality having been used. He was also especially fortunate in having over 

a president of the company William Sellers, who, as is well known, 
¥as one of the most patient and broad-minded experimenters of his day. 
af. lers, In spite of the protests which were made against the continua- 
tion of this work, allowed the experiments to proceed, even, at first, at a 
Wey considerable inconvenience and loss to the shop. 

€ extent of this inconvenience will be appreciated when it is under- 
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stood that we were using a 66-inch diameter vertical boring mill, be 
driven by the usual cone pulleys, and that in order to regulate the e 
cutting speed of the tool it was necessary to slow down the speed of the 
engine that drove all of the shafting in the shop, a special adjustable ; 
gine governor having been bought for this purpose. For over two cin 
the whole shop was inconvenienced in this way, by having the speed of its 
main line of shafting greatly varied, not only from day to day but from 
hour to hour. Before the two years had elapsed, however, the writer had 
obtained such valuable and unexpected results from the experiments as to 
much more than justify all of the annoyance and expenditure, and soon 
after that he readily obtained permission to employ a young technical grad- 
uate to devote his whole time to the continuation of this work. 


ACKNOWLEDGMENTS TO THOSE WHO ASSISTED IN THE WORK. 


G. M. Sinclair, a graduate of Stevens Institute of Technology, devoted 
his entire time to this work from 1884 to 1887, when he left the employ 
of the company. H. L. Gantt, also a graduate of Stevens Institute, suc. 
ceeded Mr. Sinclair in July, 1887, and has been interested with us in carry- 
ing on these experiments throughout their whole period. In 1808 Maunsel 
White, of Bethlehem, another graduate of Stevens Institute, joined us and 
has been actively interested in our work up to this time. Carl G. Barth, 
a graduate of the Technical School of Horten, Norway, joined us in 1899, 
and is still actively working on our investigations. 

During these years we have consulted so freely together in all matters 
relating to these experiments that with few exceptions hardly a step has 
been taken which can be said to have originated with any one man. There- 
fore, whatever credit or blame may come to this work should be impar- 
tially divided among us. In writing this paper, then, no effort will be 
made to discriminate, as to the results which have been obtained in our 
investigations, between the work of one man and another. 

Our experiments were continued in the works of the Midvale Steel 
Company until 1889, when the writer left its employ. Since then these 
investigations have been carried on in various shops and at the expense of 
different companies. Among these we would especially acknowledge our 
indebtedness to the Cramp’s Shipbuilding Company, Wm. Sellers & Co, 
the Link-Belt Engineering Company, Dodge & Day. and, more than all, 
to the Bethlehem Steel Company. 

In carrying on this work more than 10 machines have been fitted up at 
various times with special driving apparatus and the other needed appli- 
ances, all machines used since 1894 having been equipped with electric 
drives, so as to obtain any desired cutting speed. The thoroughness with 
which the work has been done may perhaps be better appreciated when it 
is understood that we have made between 30,000 and 50,000 recorded ex- 
periments, and many others of which no record was kept. In studying 
these laws we have cut up into chips with our experimental tools more 
than 800,000 pounds of steel and iron. More than 16,000 experiments were 
recorded in the Bethlehem Steel Company. We estimate that up to date 
between $150,000 and $200,000 have been spent upon this work, and it is @ 
very great satisfaction to feel that those whose generosity has enabled us 
to carry on the experiments have received ample return for their money 
through the increased output and the economy in running their shops 
which have resulted from our experiments. 


SECRETS GUARDED 26 YEARS NOW REVEALED. 

Throughout the whole 26 years we have succeeded in keeping almost all 
of these laws secret, and in fact since 1889 this has been our means of ob- 
taining the money needed to carry on the work. We have never sold any 
information connected with this art for cash, but we have given to ° 
company after another all of the data and conclusions arrived at throug 
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riments in consideration for the opportunity of still further con- 

— ¢ work. In one shop after another machines have been fitted 
es oe use workmen furnished us to run them, and especially pre- 
ae forgings and castings supplied in exchange for the data which 
we had obtained to date; and we have the best indication that they re- 
ceived full value for the money spent from the fact that the same company 
ftted up for us at intervals ot several years three sets of apparatus, the 
additional knowledge obtained each time evidently warranting them in 
taking the added outlay. er 

During this period all of the companies who were given this information 
and all of the men who worked upon the experiments, were bound by 
promises to the writer not to give any of this information away nor to 
allow it to be published. Most of these promises were verbal ; and in this 
day, when there is so much talk about dishonesty and graft in connection 
with some of our corporations and prominent business men, it is a notable 
fect that through a period of 26 years it has not come to our knowledge 
that any one of the many men or companies connected with this work has 
broken a promise. The writer has his doubts whether any other country 
can produce a parallel record of such widespread good faith among its 
egineers and mechanics. ~ . 

It seems to us that the time has now come for the engineering fraternity 
io have the results of our work, in spite of the fact that this will cut off 
wr former means of financing the experiments. However, we are in 
hopes that the money required to complete this work may be obtained 
from some other source. 

The writer has no doubt that many of the discoveries and conclusions 
which mark the progress of this work have been and are well known to 
other engineers, and we do not record them with any certainty that we 
were the first to discover or formulate them, but merely to indicate some 
of the landmarks in the development of our own experiments, which to us 
were new and of value. The following 4s a record of some of our more 


important steps : 


CHRONOLOGY OF DISCOVERIES 

A In 1881, the discovery that a round nosed tool could be run under 
given conditions at a much higher cutting speed and therefore turn out 
much more work than the old-fashioned diamond pointed tool. 

B. In 1881, the demonstration that, broadly speaking, the use of coarse 
feeds accompanied by their necessarily slow cutting speeds would do more 
work than fine feeds with their accompanying high speeds. 

C In 1883, the discovery that a heavy stream of water poured directly 
mon the chip at the point where it is being removed from the steel forging 
by the tool, would permit an increase in cutting speed, and, therefore, in 
he amount of work done of from 30 to 4o per cent. In 1884, a new ma- 
aime shop was built for the Midvale Steel Works, in the construction of 
which this discovery played a most important part; each machine being 
tim a wrought iron pan in which was collected the water (supersaturated 
wih carbonate of soda to prevent rusting), which was thrown in a heavy 
stam upon the tool for the purpose of cooling it. The water from each 
ot these pans was carried through suitable drain pipes beneath the floor 
®a central well from which it was pumped to an overhead tank from 
which a system of supply pipes led to each machine. Up to that time the 
te of water for cooling tools was confined to small cans or tanks from 
which only a minute stream was allowed to trickle upon the tool and the 
work, more for the purpose of obtaining a water finish on the work than 
wth the object of cooling the tool: and, in fact, these small streams of 
valet are utterly inadequate for the latter purpose. So far as the writer 

Sn spite of the fact that the shops of the Midvale Steel Works until 
rently have been open to the public since 1884, no other shop in this 
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country was similarly fitted up until that of the Bethleh 

in 1899, with the one exception of a small steel works pe Po 

7 = ogg from the Midvale Steel Company. an of 
. In 1883, the completion of a set of experiments wi 

tools; first, with varying thicknesses of toed than the depth an 

was maintained constant; and, second, with varying depths of cut while 

the feed remained constant, to determine the effect of these two el 

on the cutting speed. — 

E. In 1883, the demonstration of the fact that the longer a tool is called 
upon to work continuously under pressure of a shaving, the slower must 
be the cutting speed, and the exact determination of the effect of the dura- 
tion of the cut upon the cutting speed. 

F. In 1883, the development of formulz which gave mathematical ex. 
pression to the two broad laws above referred to. Fortunately these 
formule were of the type capable of logarithmic expression and therefore 
suited to the gradual mathematical development extending through a long 
period of years, which resulted in making our slide rules and solved the 
whole problem in 1gor. 

G. In 1883, the experimental determination of the pressure upon the 
tool required on steel tires to remove cuts of varying depths and thick 
ness of shaving. 

H. In 1883, the starting of a set of experiments on belting described in 
a paper published in Transactions Vol. 15 (1894). 

J. In 1883, the measurement of the power required to feed a round 
nosed tool with varying depths of cut and thickness of shaving when 
cutting a steel tire. This experiment showed that a very dull tool required 
as much pressure to feed it as to drive the cut. This was one of the 
most important discoveries made by us, and as a result all steel cutting 
machines purchased since that time by the Midvale Steel Company have 
been supplied with feeding power equal to their driving power and very 
greatly in excess of that used on Standard machine tools. 

K. In 1884, the design of an automatic grinder for grinding tools in 
lots and the construction of a toolroom for storing and issuing tools ready 
ground to the men. 

L. From 1885 to 1889, the making of a series of practical tables for a 
number of machines in the shops of the Midvale Steel Company, by the 
aid of which it was possible to give definite tasks each day to the machin- 
ists who were running machines, and which resulted in a great increase i 
their output. 

M. In 1886, the demonstration that the thickness of the chip or layer of 
metal removed by the tool has a much greater effect upon the cutting 
speed than any other element, and the practical use of this knowledge m 
making and putting into everyday use in our shops a series of broad nosed 
cutting tools which enabled us to run with a coarse feed at as highs 
speed as has been before attained with round nosed tools when using 4 
fine feed, thus substituting, for a considerable portion of the work, coarse 
feeds and high speeds for our old maxim of coarse feeds and slow speeds. 

N. In 1894 and 1895, the discovery that a greater proportional gain 
could be made in cutting soft metals through the use of tools made from 
self-hardening steels than in cutting hard metals, the gain made by the 
use of self-hardening tools over tempered tools in cutting soft cast iron 
being almost 90 per cent, whereas the gain in cutting hard steels or hard 
cast iron was only about 45 per cent. Up to this time the use of Mushet 
and other self-hardening tools had been almost exclusively confined to 
cutting hard metals, a few tools made of Mushet steel being kept on 
in every shop for special use on hard castings or forgings which could not 
be cut by the tempered tools. This experiment resulted in substituting 
self-hardening tools for tempered tools for all “ roughing work through- 
out the machine shop. 
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P In and 1895, the discovery that in cutting wrought iron or steel 
heavy stream of water thrown upon the shaving at the nose of the tool 
produced 2 gain in cutting speed of self-hardening tools of about 33 per 
wat. Up to this time the makers of self-hardening steel had warned 
gers never to use water on the tools. 

Q, From 1898 to 1900, the discovery and development of the Taylor- 
White of treating tools; namely, the discovery that tools made 
fom chromium-tungsten steels when heated to the melting point would 
do from two to four times as much work as other tools. 

R In 1899-1902, the development of our slide rules, which are so simple 
that they enable an ordinary workman to make practical and rapid every- 
day use in the shop of all the laws and formule deduced from our ex- 
In 1906, the discovery that a heavy stream of water poured directly 
the chip at the point where it is being removed from cast iron by 
tool would permit an increase in cutting speed, and therefore in the 
smount of work done, of 16 per cent. — ' 

T, In 1906, the discovery that by adding a small quantity of vanadium 
ip tool steel to be used for making modern high speed chromium-tungsten 
iools heated to near the melting point, the hardness and endurance of 
iools, as well as their cutting speeds, are materially improved. 


en 


THE GAIN FROM THE SLIDE RULE GREATEST OF ALL. 


While many of the results of these experiments are both interesting 
wn valuable, we regard as of by far the greatest value that portion of our 
iments and of our mathematical work which has resulted in the de- 

t of the slide rules—i. ¢., the patient investigation and mathe- 

mial expression of the exact effect upon the cutting speed of such ele- 
ments, as the shape of the cutting edge of the tool, the thickness of the 
thaving, the depth of the cut, the quality of the metal being cut and the 

duration of the cut, ett. This work enables us to fix a daily task with a 
ieinite time allowance for each workman who is running a machine tool, 
wd to pay the men a bonus for rapid work. 

The gain from these slide rules is far greater than that of all the other 
improvements combined, because it accomplishes the original object for 
which in 1880 the experiments were started—i. ¢. that of taking the con- 
tol of the machine shop out of the hands of the many workmen and plac- 
ig it completely in the hands of the management, thus superseding “ rule 
df thumb” by scientific control. 

By far the most difficult and illusive portion of this work has been the 
tathematical side: First, finding simple formule which expressed with 
wproximate accuracy the effect of each of the numerous variables upon 
te cutting speed, and, second, finding a rapid method of using these 
frmulz in the solution of the daily machine shop problems. Several 
times during the progress of this mathematical work the writer, feeling 
limself completely baffled, has asked the expert assistance of some of 

mathematicians in the country. They all smiled when told that 
We expected to solve mathematically a problem containing 12 variables, 
ad in each case, after keeping the formule before them for a longer or 
thorter time, returned the problem to the writer with the statement that 
thelonged distinctly in the realm of “rule of thumb” or empiricism, and 
twuld be solved only by the slow method of trial and error. 


TWO TYPES OF EXPERIMENTS. 


In the investigation of an art such as that of cutting metals, and about 
at the time our work was started there was so little scientific knowl- 

®, tWO types of experiments are possible: 

mt, the thoroughly scientific type, in which, after an analysis of all 
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the variable elements which affect the final result, an atte 
ane, of the elements constant and uniform exce 
which is under investigation, and this one is systemati 
its effect upon the problem carefully noted. It is to hie ee -_ 
experiments belong, thanks mainly to the fact that William Sellers (an 
of the most scientific experimenters of his day) was president of th Mit 
vale Steel Company when the writer started his work. = 
Second, the type of experiments in which the effect of two or more 
variables upon the problem is investigated at the same time and in th 
same experiment. This method is of course much quicker than the th : 
oughly scientific type, and it is largely for this reason, in the Oplaise of 
the writer, that almost all of the other experimenters in this field ee 
chosen it. Several of the experiments of this type have proved most ner 
uable and developed much useful information, and it is with hesitan 
that the writer criticises the work of any of these experimenters sles’ 
appreciates most keenly the difficulties under which they worked and is 
grateful for the information contributed by them to the art. . 
Almost the whole course of our experiments is marked by imperfections 
in our methods, which, as we have realized them, have led us to gO again 
more carefully over the ground previously traveled. These errors may be 
divided into three principal classes: (A) The adoption of wrong or in- 
adequate standards for measuring the effect of each of the variables upon 
the cutting speed. (B) Failure on our part from various causes to hold 
all of the variables constant except the one which was. being systemati- 
cally changed in order to study the effect of these changes upon the cutting 
speed. (C) The omission either through oversight or carelessness on our 
part of some one of the precautions which should be taken to insure ac- 
curacy, or failure to record some of the phenomena considered unimpor- 
tant at the time, but which afterward proved to be essential to a complete 
understanding of the facts. 


mpt is made to 
pt the one Variable 


EFFECT OF EACH VARIABLE ON CUTTING SPEED. 


The effect of each variable upon the problem is best determined by find- 
ing the exact rate of cutting speed (say, in feet per minute) which shall 
cause the tool to be completely ruined after having been run for 20 min- 
utes under uniform conditions. 

For example, if we wish to investigate the effect which a change in the 
thickness of the feed has upon the cutting speed it is necessary to make a 
number of tools which are in all respects uniform as to the exact shape ot 
their cutting edge, their clearance and lip angles, their chemical composi- 
tion and their heat treatment. These tools must then be run one after 
another, each for a period of 20 minutes, throughout which time the cut- 
ting speed is maintained exactly uniform. Each tool should be run ata 
little faster cutting speed than its predecessor, until that cutting speed has 
been found which will cause the tool to be completely ruined at the end 
of 20 minutes (with an allowance of a minute or two each side of the 
20-minute mark). In this way that cutting speed is found which corre- 
sponds to the particular thickness of shaving which is under investigation. 

A change is then made in the thickness of the shaving and another 
set of 20-minute runs is made, with a series of similar uniform tools, until 
the cutting speed corresponding to the new thickness of feed has been de- 
termined; and by continuing in this way all of the cutting speeds are 
found which correspond to the various changes of feed. In the meantime 
every precaution must be taken to maintain uniform all the other elements 
or variables which affect the cutting speed, such as the depth of the cut 
and the quality of the metal being cut; and the rate of the cutting spee 
must be frequently tested during each 20-minute run to be sure that it 1s 
uniform. 
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The cutting speeds ci rresponding to varying feeds are then plotted as 
ints upon a curve, and a mathem itical expression is found which repre- 
the law of the effect of feed upon cutting speed. We believe that 
sents ndard or method of procedure constitutes the very foundation of 
= ssfal investigation in this art, and it is from this standpoint that we 
— to criticise both our own experiments and those made by other 
} tors. 
ats oly after about 14 years’ work that we found that the best meas- 
wre for the value of a tool lav in the exact cutting speed at which it was 
completely ruined at he end of 20 minutes. In the meantime we had 
mde one set of experiments after another as we successively found the 
erors due to our earlier standards, and realized and remedied the defects 
ig our apparatus and meth ds; and we have now arrived at the interest- 
ing though rather humiliating conclusion that, with our present knowledge 
of methods and apparatus, it would be entirely practicable to obtain 
rough four or five years of experimenting all of the information which 
we have spent 26 years in getting. Che following are some of the more 
important errors made by us 


FINDIN OUT WHAT TO AVOID 


We wasted much time by testing tools for a shorter cutting period than 
» minutes, and then having found that tools which were apparently uni- 
frm in all respects gave most erratic results (particularly in cutting steel) 
shen run for a shorter period than 20 minutes we erred in the other di- 
mction by running our tools for periods of 30 or 40 minutes each, and in 
his way used up in each single experiment so much of the forging that it 
yas impossible to make enough experiments in cutting metal of uniform 
quality to get conclusive results. We finally settled on a run of 20 minutes 
a being the best all-round criterion, and have seen no reason for modify- 
ing this conclusion up to date 

We next thought a proper criterion for judging the effect of a given 
dement upon the cutting speed lay in determining the particular cutting 
ged which would just cause a tool to be slightly discolored below the 
citing edge at the end of 20 minutes. After wasting six months in experi- 
menting with this as our standard we found that it was not a true meas- 
we, and then adopted as a criterion a certain definite dulling or rubbing 
way of the cutting edge. Later it was found, however, that each thick- 
mss of feed had corresponding to it a certain degree of dullness or injury 
i the cutting edge at which point regrinding was necessary (the thicker 
ie shaving the duller the tool should be before grinding), and a third 
umes of experiments was made with this as a standard. While experi- 
mating on light forgings a standard dullness of tool was used which was 
iit sufficient to push the forging and tool apart and so slightly alter the 
dameter of the work. All of these criterions were discarded, however, 
when in 1894 we finally hit upon the true standard, above described. of 
completely ruining the tool in 20 minutes. This standard demands both a 
my large and expensive machine to experiment with, and also large. 
tayy masses of metal to work upon, which is unfortunate; but we believe 
without apparatus and methods of this kind it is out of the question accu- 
rately to determine the laws which are sought. Experiments upon the art 
cutting metals (at least those experiments which have been recorded) 
ave been mainly undertaken by scientific men, mostly by professors. It is 
m natural that the scientific man should lean toward experiments which 
mquire the use of apparatus and that type of scientific observation which 
i beyond the scope of the ordinary mechanic, or even of engineers unless 
they have been especially trained in this kind of observation. It is per- 
“8 tor this reason more than any other that in this art several of those 
“ements which are of the greatest importance have received no attention 
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from experimenters, while far less fruitful, although mo 
— — been a of extended experiments. 
of this fact we would call attention to two of the most si 

the elements which have been left entirely untouchd by oll coed : 
ers—namely : — 

a. The effect of cooling the tool through pouring a heavy stream { 
water upon it, which results in a gain of 40 per cent in cutting net 

b. The effect of the contour or outline of the cutting edge of the tool 
upon the cutting speed, which when properly designed results in an equally 
large percentage of gain. 

Both of these elements can be investigated at comparatively small cost 
and with comparatively simple apparatus, while that element which has 
received chief attention from experimenters—namely, the pressure of the 
chip on the tool—calls for elaborate and expensive apparatus and is al- 
most barren of useful results. This should be a warning to all men pro- 
posing to make experiments in any field, first, to look thoroughly over the 
whole field and at least carefully consider all of the elements from which 
any practical results may be expected, and then to select the more simple 
and elementary of these and properly investigate them before engaging in 
the more complicated work. 


re complicated ele. 
As an illustration 


NOTABLE EXPERIMENTS BY OTHERS. 


The most notable experiments in this art that have come to the writer's 
attention are those made at Manchester, England, during the years 1902 
and 1903. All these experiments were made jointly by eight of the most 
prominent English manufacturing companies, among whom were Arm- 
strong, Whitworth & Co., Vickers’ Sons & Maxim, John Brown & Go, 
Thomas Firth & Sons, and others, who combined with the Manchester As- 
sociation of Engineers and the Manchester Municipal School of Tech- 
nology, the latter being principally represented by Dr. J. T. Nicholson, 
who made the final report entitled “ Experiments with a Lathe Tool Dy- 
namometer,” published in Transactions, Vol. 25. In 1901 a committee of 
the Verein Deutscher Ingenieure (Union of German Engineers), together 
with the managers of some of the larger engineering works in Berlin, 
made an interesting series of experiments which was published September 
28, 1901, in the Zeitschrift des Verein Deutscher Ingenieure and on No 
vember 15, 1905, there were published in Bulletin No. 2 of the University 
of Illinois, exneriments made by Prof. L. P. Breckinridge and Henry B 
Dirks. 

The work of all these men belongs to the second type of experiments 
above referred to, in which the joint effect of two or more variables is 
studied at the same time. In the case of the Manchester experiments, the 
work appears to have been, to a considerable extent, a test as to the all- 
round knowledge in the art of cutting metals possessed by eight of the 
prominent English firms. These firms each presented tools made 
their own tool steel, treated their own way, and ground to whatever shaves 
and angles the particular company considered would do the largest amount 
of work. Each company was allowed to have one guess on each eo 
qualities of metal worked upon, with each change of feed and depth 0 
cut, as to the cutting speed at which they believed their tool would do the 
most work. If, under this cutting speed, the tool failed to hold on 
throughout the stipulated period of time, they were then given rah 
tunity to find the exact cutting speed at which the tool would do its 
work. And, on the other hand, in those cases in which a tool did 
work throughout its specified period of time no effort was made to f 
how much faster it could have run and still do good work. Great variety 
was shown in the shapes of the tools used in the experiments, sar to a 
was made to definitely determine which make of tool steel or which shape 
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the tool was best, or even in case a tool did exceptionally good work 
phe he was made to determine whether this was due to the shape of the 
wel or to the quality and treatment of the tool steel. 


DISCOVERIES MADE WHICH WERE NOT LOOKED FOR. 


It is a noteworthy fact that when thorough investigations are attempted 
earnest men in new fields, while frequently the object aimed at is not 
attained, yet quite often discoveries are made which are entirely foreign 
ip the purpose for which the investigation was undertaken. And it may 
ig said that the indirect results of careful scientific work are, generally 
ing fully as valuable as the direct. Two interesting illustrations of 
fis fact have been furnished by our experiments. ; 
The discovery of the Taylor-White process of treating tools by heating 
tem almost to the melting point, or, in other words, the introduction of 
sodern high speed tools the world over, was the indirect result of one 
dour lines of investigation. The demonstration of the fact that the rules 
oe using belting in common practice furnished belts which were entirely 
ino light for economy was also one of the indirect results of our experi- 
meats. The manner of making these discoveries was each time in a way 
@ typical of what may be expected in similar cases that it would seem 
worth while to describe it in some detail. LR 
During the winter of 1894-1895, the writer conducted an investigation 
athe shop of Wm. Sellers & Co., at the joint expense of William Cramp 
Sons, shipbuilders, and Wm. Sellers & Co., to determine which make of 
wthardening tool steel was, on the whole, the best to adopt as standard 
gr all of the roughing tools of these two shops. 
Asa result of this work the choice was narrowed down at that time to 
two makes of tool steel: (1) the celebrated Mushet self-hardening steel, 
te chemical composition of the particular bar analyzed at this time show- 
apes, per cent, 5.441, chromium 0.398, carbon 2.150, manganese 
if, silicon 1.044, no phosphorus and no sulphur; and (2) a self-harden- 
ig steel made by the Midvale Steel Company, having tungsten, per cent, 
17%, chromium 1.830, carbon 1.143, manganese 0.180, silicon 0.246, phos- 
phorus 0.023, and sulphur 0.008. 
Of these two steels the tools made from the Midvale steel were shown to 
weapable of running at rather higher cutting speeds. The writer himself 
tated hundreds of tools of these makes in the course of his experiments 
order to determine accurately the best temperatures for forging and 
tating them prior to grinding, so as to get the best cutting speeds. In 
fee experiments he found that the Mushet steel if overheated crumbled 
lelly when struck even a light blow on the anvil, while the Midvale steel 
fovetheated showed no tendency to crumble, but, on the other hand, was 
arently permanently injured. In fact, heating these tools slightly be- 
fend a bright cherry red caused them permanently to fall down in their 
Ging speeds, and the writer was unable at that time to find any subse- 
(at heat treatment which would restore a tool broken down in this way 
Dis original good condition. This defect in the Midvale tools left us in 
a to whether the Mushet or the Midvale was, on the whole, the 
to adopt as a shop standard. 


HEAT TREATMENT EXPERIMENTS. 


In the summer of 1808, soon after undertaking the reorganization of 

Management of the Bethlehem Steel Company, the writer decided to 

‘the experiments just referred to, with a view to ascertaining 

in the meanwhile some better tool steel had not been developed. 

testin~ several additional makes of tools our experiments indicated 

that the Midvale self-hardening tools could be run, if properly heated, at 
higher speeds than those of any other make. 

pon deciding to adopt this steel as our standard the writer had a num- 
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ber of tools of each make of steel carefully dressed and gTG 
the same shape. He then called the foremen and superintendents of th 
machine shops of the Bethlehem Steel Company to the experimental | te 
so that they could be convinced by seeing an actual trial of all of th ts 

that the Midvale steel was, on the whole, the best. In this test he = 
the Midvale tools proved to be worse than those of any other make: i” 
they ran at slower cutting speeds. This result was rather humiliating t 
us as experimenters who had spent several weeks in the investigation. ’ 

It was of course the first impression of the writer that these tools had 
been overheated in the smith shop. Upon careful inquiry among the 
smiths, however, it seemed as though they had taken special pains to dress 
them at a low heat, although the matter was left in much doubt The 
writer, therefore, determined to make a thorough investigation before 
finally adopting the Midvale steel as our shop standard, to discover if pos- 
sible some heat treatment which would restore Midvale tools injured in 
their heating (whether they had been underheated or overheated) to their 
original good condition. 

For this purpose Mr. White and the writer started a carefully laid out 
series of experiments, in which tools were to be heated at temperatures in- 
creasing. say, by about 50 degrees all the way from a black heat to the 
melting point. These tools were then to be ground and run in the experi- 
mental lathe upon a uniform forging, so as to find: 


un d to exactly 


a. That heat at which the highest cutting speed could be attained (which 
our previous experiments had shown to be a cherry red); 

b. To determine accurately the exact danger point at which if over or 
underheated these tools were seriously injured; 

c. To find some heat treatment by which injured tools could be restored 
to their former high cutting speeds. 


HEATING TOOLS CLOSE TO THE MELTING POINT. 


These experiments corroborated our Cramp-Sellers experiments, show- 
ing that the tools were seriously broken down or injured by overheating 
say, somewhere between 1500 degrees F. and 1700 degrees F.; but to our 
great surprise tools heated up to or above the high heat of 1725 degrees F. 
proved better than any of those heated to the best previous temperature, 
namely, a bright cherry red; and from 1725 degrees F. up to the incipient 
point of fusion of the tools, the higher they were heated the higher the 
cutting speeds at which they would run. 

Thus, the discovery that phenomenal results could be obtained by heat- 
ing tools close to the melting point, which was so completely revolutionary 
and directly the opposite of all previous heat treatment of tools, was the 
indirect result of an accurate scientific effort to investigate as to*which 
brand of tool steel was, on the whole, the best to adopt as a shop standard, 
neither Mr. White nor the writer having the slightest idea that overheat- 
ing beyond the bright cherry red would do anything except injure the tool 
more and more the higher it was heated. 


HEAVY BELTS FOUND DESIRABLE. 
During our early Midvale Steel Company experiments, extending from 
1880 to 1883, the writer had so much trouble in maintaining the tension of 
the belt used in driving the boring mill upon which he was experimenting 
that he concluded: (1) That belting rules in common use furnished belts 
entirely too light for economy; and (2) that the proper way to take care 
of belting was to have each belt in a shop tightened at regular interv 
with belt clamps especially fitted with spring balances, with which the ten- 
sion of the belt was accurately weighted every time it was tightened, 
belt being retightened each time to exactly the same tension. 


In 1884 the writer designed and superintended the erection of a new 
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gachine shop for the Midvale Steel Company, and this gave him the gp- 
ity to put these conclusions to a practical test. About half the belts 
in the shop were designed according to the ordinary rules and the other 
iif were made about three times as heavy as the usual standard. This 
ran day and night. [he belts were in all cases cared for and re- 
tightened only upon written orders sent from the shop office ; and an ac- 
erate record was kept through nine years of all items of interest con- 
wming each belt, namely, the number of hours lost through interruption 
ip manufacture; the number of times each belt interrupted manufacture; 
the original cost of each belt ; the detail costs of tightening, cleaning and 
iring each belt; the fall in the tension before requiring retightening; 
ad the time each belt would run without being retightened. Thus at the 
ad of nine years these belts furnished a record which demonstrated be- 
nd question many important facts connected with the use of belting, the 
principal of these being that the ordinary rules gave belts only about one- 
inf as heavy as should be used for economy.” This belting experiment 
justrates again the good that often comes indirectly from experiments 
méertaken in an entirely different field. 


SHOP MANAGEMENT. 


After many years of close personal contact with our mechanics I have 
pet confidence in their good judgment and common sense in the long 
m, and I am proud to number many of them among my most intimate 
fends. As a class, however, they are extremely conservative, and if left 
themselves their progress from the older toward better methods will be 
eceedingly slow. And my experience is that rapid improvement can only 
ie brought about through constant and heavy pressure from those who are 
mer them. It must be said, therefore, that to get any great benefit from 
the laws derived from these experiments our slide rules must be used, 
ad these slide rules will be of but little, if any, value under the old style 
of management, in which the machinist is left with the final decision as 
io what shape of tool, depth of cut, speed, and feed he will use. The slide 
mies cannot be left at the lathe to be banged about by the machinist. 
They must be used by a man with reasonably clean hands, and at a table 
wdesk, and this man must write his instructions as to speed, feed, depth 
oi cut, etc, and send them to the machinist well in advance of the time 
tat the work is to be done. Even if these written instructions are sent 
tthe machinist, however, little attention will be paid to them unless rigid 
tandards have been not only adopted, but enforced throughout the shop 
bt every detail, large and small, of the shop equipment, as well as for all 
top methods. And further, but little can be accomplished with these 
aws unless the old style foreman and shop superintendent have been 
done away with and functional foremanship has been substituted—consist- 
mg of speed bosses, gang bosses, order-of-work men, inspector, time study 
mn, etc. In fact, the correct use of slide rules involves the substitution 
if our whole task system of management for the old style management, as 
texribed in our paper on “Shop Management” (Transactions, Vol. 24). 
This involves such radical, one might almost say revolutionary, changes 
Mthe mental attitude and habits, both of the workmen and of the man- 


"The writer presented a paper to this society in 1893 (published in 
tonsactions, Vol. 15) upon this series of experiments. He has since found, 
fever, that in the minds of many readers the value of the conclusions 

wmved at have been seriously brought into question, largely through the 

ciicism of one man, which at the time appeared to the writer so ridicu- 
that ‘he made the mistake of thinking it not worth answering in de- 

al. This Should be a warni 

Gms, however foolish. 
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ng to writers to answer carefully all criti- 
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agement, and the danger from strikes is so great and the chances for fail 





ure are so many, that such a reorganization should only be und There is, h 

under the direct control (not advice but control) of men who ha ip all outwar 

years of experience and training in introducing this system, a Lopated 
ot the s 

MACHINE SHOP OUTPUT CAN BE DOU iecaled by 

‘ A} BLED. The man whc 


A long time will be required in any shop to bring a i : the 
new order of things; but in the end the “ae is so sae a Hppatie Be ducers 
hesitation that there is hardly a machine shop in the country whose somplicated t! 
cannot be doubled through the use of these methods. And this applies not No one dow 
only to large shops, but also to comparatively small establishments, Ina jiler, steam 
company whose employes all told, including officers and salesmen, number ie same shop 
about 150 men, we have succeeded in more than doubling the Output of ge, i 
the shop, and in converting an annual loss of 20 per cent upon the old ducers on the 


volume of business into an annual profit of more than 20 per cent upon jak after bel 
the new volume of business, and at the same time rendering a lot of dis ation only b; 
organized and dissatisfied workmen contented and hard working, by in- producers, WO 
suring them an average increase of about 35 per cent in their wages. And oat. The s: 
I take this opportunity of again saying that those companies are indeed if an enginee’ 
fortunate who can secure the services of men to direct the introduction of ja great sim 


this type of management who have had sufficient training and experience 
to insure success." 

Unfortunately those fundamental ideas upon which the new task man- 
agement rests mainly for success are directly antagonistic to the funda Now our wi 


mental ideas of the old type of management. To give two out of many 0 
examples: Under our system the workman is told minutely just what he Naga 


is to do and how he is to do it; and any improvement which he makes 
upon the orders given him is fatal to success. While, with the old style, wm of both s 
the workman is expected constantly to improve upon his orders and former tsablishment, 
methods, under our system any improvement, large or small, once decided i style man: 
upon goes into immediate use and is never allowed to lapse or become ob- The effi 
solete, while under the old system the innovation unless it meets with the deg —_ 
approval of the mechanic (which it never does at the start) is generally w the draftin 
for a long time, at least, a positive impediment to success. Thus many of ape 
those elements which are mainly responsible for the success of our system study 0 





are failures and a positive clog when grafted on the old system. ing, whi 
For this reason the really great gain which will ultimately come from om _ 
the use of these slide rules will be slow in arriving—mainly, as explained, wrined j th . 
because of the revolutionary changes needed for their successful use—but artied oat s 
it is sure to come in the end. onl 
STANDARDIZATION MEANS SIMPLIFICATION. 
Too much emphasis cannot be laid upon the fact that standardization There j 
really means simplification. It is far simpler to have in a standardized in ia makin 


shop two makes of tool steel than to have 20 makes of tool steel, as will 
be found in shops under the old style of management. It is far simpler ibihacst tern 
to have all of the tools in a standardized shop ground by one man to@ ierease the ¢! 
few simple but rigidly maintained shapes than to have, as is usual in the fine with an. 
old style shop, each machinist spend a portion of each day at the grind- loge personal 
stone, grinding his tools with radically wrong curves and cutting angles, Wematized ty 
merely because bad shapes are easier to grind than good. Hundreds of i properly des; 
similar illustration could be given showing the true simplicity (not com it machine to 
plication) which accompanies the new type of management. tole | 
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*The writer feels free to give this advice most emphatically without iad repairs (; 
danger of having his motives misinterpreted, since he has himself given tei design 
up accepting professional engagements in this field. We trained ma 
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There is, however, one element in which the new type of management 
outward appearance is far more complicated than the old—namely, 
» standards and 70 real system of management can be maintained with- 
vot the supervision, and, what is more, the hard work of men who would 
ie called by the old style of management supernumeraries or nonproducers. 
The man who judges of the complication of his organization only by look- 
we over the names of those on the payroll and separating the so-called 
cers from the producers, finds the new style of management more 
cated than the old. © a . 
No one doubts for one minute that it is far simpler to run a shop with a 
joiler, steam engine, shafting, pulleys and belts than it w uld be to run 
the same shop with the old fashioned foot power, yet the boiler, steam en- 
ge, shafting, pulleys and belts require as supernumeraries or nonpro- 
on the payroll, a fireman, an engineer, an oiler and often a man to 
ok after belts. The old style manager, however, who judges of compli- 
ain only by comparing the number of nonproducers with that of the 
would find the steam engine merely a complication in manage- 
gat. The same man, to be logical, would find the whole drafting force 
dm engineering establishment merely a complication, whereas in fact it 
jagreat simplification over the old method. 


A HUMAN MANAGING MACHINE NEEDED. 


Now our whole system of management is quite accurately typified by the 
gistitution of an elaborate engine to drive and control the shop in place 
#ihe old-fashioned foot power. There is no question that our human 
famaging machine, which is required for the maintenance and the effective 
mot both standard shop details and standard methods throughout the 
@ablishment, calls for many more nonproducers than are used with the 
ii style management, having its two or three foremen and a superinten- 
@t The efficiency of our engine of management, however, compared with 
fold single foremen, is like a shop engine as compared with foot power, 
ihe drafting room as compared with having the designing done by the 
fitemmaker, blacksmith, and machinist. 

Astudy of the recommendations made throughout this paper will illus- 
fit the fact that we propose to take all of the important decisions and 
jaming, which vitally affect the output of the shop, out of the hands of 
workmen and centralize them in a few men, each of whom is especially 
mined in the art of making those decisions and in seeing that they are 
amed out, each man having his own particular function in which he is 
ireme, and not interfering with the functions of other men. 


INDEPENDENT MOTORS CRITICISED. . 
There is one recommendation, however, in modern machine shop prac- 
mm making which the writer will probably be accused of being old 
or ultra conservative. Of late years there has been what may 
kalmost termed a blind rush on the part of those who have wished to 
mnase the efficiency of their shops toward driving each individual ma- 
thine with an independent motor. The writer is firmly convinced through 
personal observation in many shops and through ‘having himself 
Wematized two electrical works that in perhaps three cases out of four 
+ properly designed belt drive is preferable to the individual motor drive 
Mmachine tools. There is no question that through a term of years the 
cost, on the one hand, of individual motors and electrical wiring, 
sled with the maintenance and repairs of this system, will far exceed 
te first cost of properly designed shafting and belting plus maintenance 
tal repairs (in most shops entirely too light belts and countershafts of 
dierior are used, and the belts are not systematically cared for by 
mained man, and this involves a heavy cost for maintenance). 
yl 
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It is at last admitted that there is little, if any, economy in Power ob. 
tainable through promiscuous motor driving, and it will certainly be found 
to be a safe rule not to adopt an individual motor for driving any ma. 
chine tool unless clearly evident that a large saving can be made by it 


AN ERA OF TRUE CO-OPERATION, 


In concluding let me say that we are now but on the threshold of the 
coming era of true co-operation. The time is fast going by for the great 
personal or individual achievement of any one man standing alone and 
without the help of those around him. And the time is coming when all 
great things will be done by the co-operation of many men, in which each 
man performs that function for which he is best suited, each man Preserves 
his own individuality and is supreme in his particular function and each 
man at the same time loses none of his originality and proper personal 
initiative and yet is controlled by and must work harmoniously with many 
other men. 

And let me point out that the most important lessons taught by thes 
experiments, particularly to the younger men, are: Several men when 
heartily co-operating, even if of everyday caliber, can accomplish what 
would be next to impossible for any one man, even of exceptional ability, 
Expensive experiments can be successfully carried on by men without 
money, and the most difficult mathematical problems can be solved by 
very ordinary mathematicians, providing only that they are willing to pay 
the price in time, patience and hard work. The old adage is again made 
good, that all things come to him who waits, if only he works hard enough 
in the meantime. 
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BOOK NOTICES 


“Fighting Fleets for 1907.” 6th edition. 784 pages and 359 diagrams of 
hs. Berger-Levrault and C Paris, 5 Rue des Beaux-Arts. Price, 5 
francs. 

One of the immediate consequences of the Russo-Japanese war, and of 
he political events which have followed it, has been to call attention in 
comtries to the greater and greater influence which naval force exer- 


aes among nations. Never has an exact knowledge of the strengths of 
ures been so important as to-day- 

Consequently the appearance of a new edition of the well-known work 
dCommander Balincourt is an event of interest and of importanc« 

The author gives, in a judiciously condensed form and in the alphabetical 
ier of the nations, the most complete and precise data regarding the 
mis of the fighting fleets of all the naval powers. Moreover, at the head 
ithe part treating of each power, the reader will find a brief account of 
te general organization of the squadrons of that power and of the rela- 
ire value which should be assigned to them. The diagrams, more than 
in number, showing the types of all the fighting units, help greatly to 
ducidate the text. 

We will add that this book is small enough to be easily carried in the 
waet—a valuable quality in such a publication—and that it will surely 
me with a success equal to that of the preceding editions, which in 
my case have been exhausted within a few months of their appearance 


“Internal Combustion Engines.” An Elementary Treatise on Gas, Gaso- 
a and Oil Engines, for the Instruction of Midshipmen at the Naval 
tademy. By John K. Barton, Commander, U. S. Navy. Size 5%4x9 
mies. Pages 135 with 52 illustrations. Price $1.50. U.S. Naval Institute 
Ammapolis, Md. 

This little work covers in a condensed form, in half a dozen chapters, the 
abjects indicated in the title. 

Chapter I explains the leading characteristics of gas and oil engines with 
tr essential parts very clearly illustrated by cuts. 

Gupter II treats of a number of the principal types and the advantages 
ai disadvantages peculiar to each. ‘ 
Cupter IIT describes the fuels used, both gas and oil, their sources and 
Mative heat values. Also suction gas producers. 

Chapter IV enters into the details of oil engines, with cuts fully illustrat- 
™ the construction of all parts of several types of engines, selected as 
"itsentative of their class 

Chapter V gives some necessary instruction on the subject of engine tests 
ad a form for tabulating the data. 
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Chapter VI treats of the practical operation of the various engines, the 
causes of their failure to work, and explains how to locate troubles It 
has also some timely information on the subject of “denatured alcohol" 
which is about to become an important factor in the economics of many in- 
dustrial arts in this country. The chapter concludes with a description of 
what is an interesting, because apparently a practical and successful, gas 
turbine. 

There are several useful appendices, a cut and description of a very 
accurate water brake, a description of the method of calibrating the in- 
struments used in making engine tests, together with a list of books and 
magazines to which the reader is referred for further information. 

The book is well illustrated throughout, and its style clear and concise, 
It will be found a convenient hand-book for officers who wish to get a 
good working knowledge of the essential particulars of the leading types of 
engines, the purposes for which they are adapted, the fuels used, and yet 
who can not spend much time on the subject. 

Owing to the rapidly increasing importance to naval officers of the sub- 
jects treated the book should be well received throughout the service. 


W. F.W. 


“ Altitude, Azimuth, and Geographical Position.” By G. W. Littlehales, 
Cz. 

The object of the graphical tables for the solution of the astronomical 
triangle is so clearly expressed by the author in a brief preface, that a por- 
tion of it is here quoted. 

“ The object held in view in this work is not only to simplify and shorten 
the labors of scientific navigators and geographical explorers, but to 
open to all navigators the field of astronomical navigation which has 
heretofore been restricted to those of higher education. But the prac- 
tical seaman has little leisure, even if he has the taste, for long numerical 
computations, and in seeking to satisfy the demands for processes that 
are brief and yet accurate within the requirements of navigation, logarith- 
mic, and numerical computations have been almost swept away in the 
present method. The subject of identifying the celestial body that has 
been observed, and of simultaneously finding the true bearing and sumner 
line of geographical position with as much precision as astronomical ob- 
servations taken at sea will warrant, is here treated as if the co-ordinates of 
the celestial sphere had been tabulated from minute to minute of arc 
throughout the whole circuit of the heavens in such manner that the table, 
being entered with the latitude of the observer and the hour angle ant 
deelination of the observed celestial body, would give the corresponding 
altitude and azimuth of the observed body.” . . . . “It will appear, upom 
an examination of this method, that a sure and simple solution is here 
provided with reference to all the problems of navigation and astronomy 
that depend upon the solution of a spherical triangle in which two sides 
and the included angle are given.” 

To accomplish these objects a stereographic projection of a sphet 
welve feet radius was made, and owing to the inconvenience of using 3 
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cast of such dimensions, each quadrant divided into ninety-two over- 
lapping, small charts, on the same scale. . rhese 368 charts, two on each 
page, are the graphic tables referred to in the preface, from which the 
altitude and azimuth are finally, but not directly taken, as two separate 
charts must be entered before the desired results are obtained. 

From the results of several trials, I find that the accuracy of the result is 
shout the same as could be obtained from a computation of the same 
problem, using four place logarithms, an accuracy sufficient for navigation. 
The use of the small charts with two systems of intersecting curves is try- 
ing to the eye, So much so, that the educated navigator might prefer the 
ordinary methods of computation with logarithms. 

So far as concerns the use of the “ Method of St. Hilaire” for finding 

the line of position from one assumed latitude and longitude, the tables are 
valuable, but the same method may be used with the same advantage when 
the altitude and azimuth are derived by the ordinary logarithmic computa- 
fon. 
If the graphical tables are eventually adopted for general use in naviga- 
ton, their value would be greatly increased by printing each chart on a 
separate page, the whole to be kept in a suitable index drawer, where the 
two charts desired could be easily withdrawn and again restored. Like 
dlother aids to navigation, their general adoption will depend upon the ver- 
det of the practical navigator after trial. There will be many who will 
fnd the logarithmic work preferable from any point of view, accuracy, con- 
venience or ease, as there may be many others who will find the graphical 
method sufficient to their needs, and in harmony with their mathematical 
tastes. 

Whatever their fate, the author deserves great credit for the successful 
prosecution of a task involving enormous labor. > Fo ae 

(Philadelphia. J. B. Lippincott. 1906.) 


“The Steam Engine.” By W. H. P. Creighton, U. S. N. (Retired), 
Professor of Engineering, Tulane University. Size 9 x 5% inches. Pages 
40. 

The purpose of the author in the preparation of this book is to furnish 
i treatise adapted to undergraduate students of college grade. The book 
8 divided into eighteen chapters, and starts off with a bird’s-eye view 
of the general subject of engineering, with illustrations of the main 
tkments of a steam engine plant, and the general relations of the different 
iorms of energy. Following this, the remainder of the book deals with 
ndicators, indicating engines, curves, and work of expansion; Zeuner and 
Bilgram valve diagrams and the design of slide valves; heat and heat 
hisses, entropy; the auxiliaries of the steam engine; the principles of con- 
densers and the multiple expansion engine; speed variation, revolution 
control and engine balancing; engine tests; superheated steam and steam 
turbines ; gas engines ; evaporation and refrigeration. 

An attempt has been made by the author to cover a very large field 
within a limited space, consequently in a cursory manner, and under some 
of the headings one might wish for a fuller and broader treatment. To 
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cover the wide range of topics, a selection has had to be made from the very 
large amount of material available, and to present briefly those seeming 
best suited to the needs of the student. In making these selections, the 
author has shown great care and good judgment, 

In general, and within the scope intended by the author, namely, a 
book for the use of undergraduate college students in mechanical engineer- 
ing, where the work can be supplemented by both class room and laboratory 
instruction, the treatment of the subject is carefully done and clear for 
the purpose intended. 

The general make up of the book is good, well printed, the illustrations 
frequent and well selected and executed. .KB 

(John Wiley and Sons, New York. Price $5.00.) 
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ANNUAL REPORT OF THE SECRETARY AND 
TREASURER OF THE U.S. NAVAL INSTITUTE. 


To tHE OFFICERS AND MEMBERS OF THE INSTITUTE: 


Gentlemen:—I have the honor to submit the following report 


for the year ending December 31, 1906. 
ITEMIZED CASH ACCOUNT. 


Receipts DURING THE YEAR 1906. 


First Second Third Fourth 


Items. Quarter. | Quarter. | Quarter. Quarter. 


DUB... .sseeeeeeseeeeee. 8 8360 00/$1,210 56/8 327508 198 00/8 2,096 


bubscriptions............ 480 60 188 26 224 68 265 62) 1,159 
Intra publications... .. . 4,749 54) 4,596 09) 8,890 83 9,464 22) 22,700 
fale of Proceedings...... 124 04 35 91 28 38 63 45 251 
Advertisements .......... 601 50 282 50 236 00 404 25) 1,474 
Interest on investments. . 888 44 189 37 2388 75 294 738! 1,061 
ae 2 65 4 36 99 2 15 10 
— 36 41 56 1 76 8 
=a . 1 00 19 00 cond 2 00 22 
Life fee. , Kes 80 00 — oe seat 80 
Premium o on ‘money orders Gaba 05 16 08 

Credits . aa Ra 1 10 71 1 
Northern Pacific Bonds. - hee ...-| 4,507 50) 4,507 
Diacount on draft........ er seus Kade 85 





Totals. 


06 
16 
68 
78 
25 
29 
15 
09 
00 
00 
29 
81 
50 
85 


Totals.............. $6,738 13/8 6,426 51/8 4,948 95 $15,205 32/$33,318 91 
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EXPENDITURES DURING THE YEAR 1906, 


First Second Third Fourth 


Items. 
Quarter. | Quarter. | Quarter. Quarter. Totals. 








Printing and binding Pro- 

coodings........0. .-+-/81,043 27 904 05'81,218 02 57 
Printing and binding extra oe er 5016 8,469 61 

publications .......cersl 949 51, 1,905 75 4,983 87 4,527 22/13 169 58 
Paid contributors........| 604 52 101 00 667 00 587 00 1959 59 
bch sankeaseen | 585.00 585 00 585 00 765 00! 2'590 99 
Si athieterexucss 98 49 112 68 10457 122 331 438 oF 
Freight and hauling...... 1 25 2 51 85 2 35 6 % 
re ee 55 4 60 12 08 48 19 65 42 
Purchase of back numbers 

of Proceedings........ 8 75 TT 28 00 scone 36 75 
MPOONENTD nc ci ccccosecs 23 40 36 61 14 45 25 63 100 09 
Paid authors of books....| 200 00 241 20 100 00) 1,328 00, 1,869 20 
Prize Essay and medal .. | 216 25 11 00 ER a 927 95 
a aa 2 74 3 85 1 31 1 96 9 86 
TYPOWIGIRE «co - ccecce 88 50 71 05 sien 900 1188 
Commission to advertising| 

BS ak esntececesennss 200 00 Tr 50 00 owas 250 00 
Office expense............ 6 07 27 1 50 7 05 14 89 
Rose Commercial Agency 12 50 7 50 eee. Stas 20 00 
Purchase of books....... oha 6 70 1 00 19 35 27 05 
PE ca cccccceses vs ‘one 26 28 50 50 on 76 78 
Rent of safe box......... ee 5 00 , 5 0 
Disconnt on drafts and 

money orders......... waa 12 25 64 1 
PEINOD ccccccevecceces ~ cues 79 50 49 45) 128 % 
Purchase of books for re 

Bane hsbc cbevccceosecs pee see er 36 00 36 00 
Purchase of bonds....... wae Te ...-| 4,507 50) 4,507 50 

Ms aes caaseneeen $3,990 80 $4,025 17'$7,847 90 $138,194 17 829,05804 


*The salary of the Secretary and Treasurer was increased to $900.00 for the year 
1906, by action of the Board of Control at a meeting of the Board, held December ll, 
1906. the salaries per month are as follows: Secretary and Treasurer $75.00; Clerk 
$110.00; Messenger $25.00. 


SuM MARY. 


Balance of cash unexpended January 1, 1906. ......-.eeeeeeeeeees 21,928.97 
Total receipts for the year 1906... ......cc cece cece cece ee eneeees 33,318.91 





Total available cash for the year 1906. ........0.ceeeeeeeenees .» «$55,24788 
Total expenditures for the year 1906... .......0ceeeeeeeeneeeeees 29,058.04 


$26,189.84 
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SuMMARY—C ontinued. 


Amount brought forward .$26,189.84 


Bills receivable for TE CEO E TL 
. “ I ios oad ca eh maha Gk ROR enw SOE RE ECD 11.80 
. “ I ic a civnin a chek 4 oe eiee wate anwar 57-40 
“ GE DUEICERIOOD 6 oc cccccccsccccecsssisese WERE 

“ “ EE iiitcinmdnaense en th ekeenwreme eee 5.63 
. “ NE PO TT 680.00 

Value of back numbers of the Proceedings. ................++0005 300.00 
oe ees BroMperty, TUPMITUTE ... 2... ccc cccssccccccccess 200.00 

“ extra publications, electrotype plates, etc............... 1,800.00 


$31,665.29 





RT io. ccaie ee eeog URObEN aun ek bate eee de 189.30 
PAE I ks ain s 60 ah 8nd v055 be 0050 ne 
RESERVE FuND. 
Baltimore & Ohio and Northern Pacific bonds.................. $4,623.14 


The cash balance, $26,189.84, unexpended January 1, 1907, is distributed 
as follows : 
Deposited in Seamen’s Bank for Savings, New York. .... $3,000.00 


. with Rhode Island Hospital Trust Co., Provi- 
dence, Rhode Island ub G6 8O 66806666640 066 2,403.20 
. with Society for Savings, Hartford, Conn..... 2,438.34 
southern Railway bonds ..........ccccccccccccccccccese 290028 
Washington Electric Railway bonds. saat bee aearaarnd aes 1,715.00 
Northern Pacific and Great Northern bonds............. 5,027.50 
Potomac Electric Power Co.’s bonds..............eeeee 2,115.00 
Northern Pacific Railway bonds.................eeee00- 4,507.50 
Baltimore & Ohio bonds .......... pain 5890.36 
In Farmers’ National Bank, Ann anole, M: arylend. -- 20572 
Cash in safe, Naval Institute office..............00e0eee 70.43 
$26,189.84 

Respectfully, 


Puiwip R. Acer, Professor U. S. Navy, 
Secretary and Treasurer. 


The books of the Institute have been examined from February 
I, 1906, to February 9, 1907, and found to be correct, and the 
balance sheets verified. 

Auditing Committee : 

A. W. Grant, Commander U. S. Navy. 
H. J. Zrecemerer, Lieut. -Commander U. S. Navy. 
N. M. Terry, Professor A. M., Ph. D. 














al | 
an 7 
Naval 


Naval | 
Mal 


“The N 
tena 


How maj 


“Por 
Carl 
SEMPER 
Farq 

“ CUILIBE 
By € 


The Recs 
Ensig 


Induceme 
of Re 
Comr 


What Ch: 
Effect 
Prize 

THe Rest 


SION | 


The Nave 








LIST OF PRIZE ESSAYS. 





1879. 
Naval Education. Prize Essay, 1879. By Lieut.-Com. A. D. Brown, 
. N. , 3 
6. First Honorable Mention. By Lieut.-Com. C. F. 


ich, U.S. N. 
a eexneer Second Honorable Mention. By Commander A. T. 
Mahan, U.S. N. 
1880. 
“The Naval Policy of the United States.” Prize Essay, 1880. By Lieu- 
tenant Charles Belknap, U.S. N. 


1881. 
The Type of (I) Armored Vessel, (II) Cruiser best suited to the Present 
Needs of the United States. Prize Essay, 1881. By Lieutenant E. W. 


Very, U.S. N. ; " 
Seconp Prize Essay, 1881. By Lieutenant Seaton Schroeder, U.S. N. 


1882. 

Qur Merchant Marine: The Causes of its Decline and the Means to be 
taken for its Revival. “Nil clarius aquis.” Prize Essay, 1882. By 
Lieutenant J. D. J. Kelley, U.S. N. 

“Mais IL FAUT CULTIVER NOTRE JARDIN.” Honorable Mention. By Master 
C. G. Calkins, U.S. N. 

“Spero MELIORA.” Honorable Mention. By Lieut.-Com. F. F. Chadwick, 
U.S.N. 

“CAUSA LATET: VIS EST NOTISSIMA.” Honorable Mention. By Lieutenant 
R. Wainwright, U.S. N. 


1883. 

How may the Sphere of Usefulness of Naval Officers be extended in Time 
of Peace with Advantage to the Country and the Naval Service? 
“Pour encourager les Autres.” Prize Essay, 1883. By Lieutenant 
Carlos G. Calkins, U. S. N. 

“Semper Paratus.” First Honorable Mention. By Commander N. H. 
Farquhar, U. S. N. 

“CUILIBET IN ARTE SUA CREDENDUM EST.” Second Honorable Mention. 
By Captain A. P. Cooke, U.S. N. 


1884. 
The Reconstruction and Increase of the Navy. Prize Essay, 1884. By 
Ensign W. I. Chambers, U. S. N. 


1885s. 
Inducements for Retaining Trained Seamen in the Navy, and Best System 
of Rewards for Long and Faithful Service. Prize Essay, 1885. By 
Commander N. H. Farquhar, U.S. N. 


1886. 

What Changes in Organization and Drill are Necessary to Sail and Fight 
Effectively Our Warships of Latest Type? “Scire quod nescias.” 
Prize Essay, 1886. By Lieutenant Carlos G. Calkins, U.S. N. 

Tue Resutt or ALL NAVAL ADMINISTRATION AND EFFORTS FINDS ITS EXPRES- 
SION IN Goop ORGANIZATION AND THOROUGH Dritt on Boarp or Suirt- 
ABLE Suips. Honorable Mention. By Ensign W. L. Rodgers, U.S. N. 


The ; 1887. 
Naval Brigade: its Organization, Equipment and Tactics. “In hoc 
Signo vinces.” Prize Essay, 1887. By Lieutenant C. T. Hutchins, 








y 
‘ 
oF 
t 
: 





470 List OF Prize Essays. 


1888. 
Torpedoes. Prize Essay, 1888. By Lieut.-Com. W. W. Reisinger, U.S.N 
1891. 


The Enlistment, Training and Organization of Crews for 
Prize Essay, 1891. By Ensign A. P. Niblack, USN Ships of War. 


DisPosiTION AND EMPLOYMENT OF THE FLEET: SHIP AND Daw 
Honorable Mention, 1891. By Lieutenant R. C. ae oe 


1892. 
Torpedo-boats: their Organization and Conduct. Prize 
Wm. Laird Clowes. Essay, t8y2. By 
1894. 


The U.S.S. Vesuvius, with Special Reference to her Pneumatic Battery. 
Prize Essay, 1894. By Lieut.-Com. Seaton Schroeder, U.S.N. 

Nava. Rerorm. Honorable Mention, 1 By Passed Assistant Engineer 
F. M. Bennett, U.S.N. — ’ 


1895. 
Tactical Problems in Naval Warfare. Prize Essay, 1 By Lieut.-Com 
Richard Wainwright, U.S.N. mee 
A SUMMARY OF THE SITUATION AND OUTLOOK IN Europe. An Introduc- 
tion to the Study of Coming War. Honorable Mention, 1895. By 
Richmond Pearson Hobson, Assistant Naval Constructor, U.S.N. 
SUGGESTIONS FoR INCREASING THE EFFICIENCY oF Our New Suirs. Hon- 
orable Mention, 1895. By Naval Constructor Wm. J. Baxter, U.S.N. 
Tue Battie or THE YALU. Honorable Mention, 1895. By Ensign Frank 
Marble, U.S.N. 


1896. 

The Tactics of Ships in the Line of Battle. Prize Essay, 1896. By Liew- 
tenant A. P. Niblack, U.S.N. 

THE ORGANIZATION, TRAINING AND DISCIPLINE OF THE NAvy PERSONNEL 
AS VIEWED FROM THE SuH1P. Honorable Mention, 1896. By Lieutenant 
Wm. F. Fullam, U.S.N. 

NAVAL APPRENTICES, INDUCEMENTS, ENLISTING AND TRAINING. The Sea- 
man Branch of the Navy. Honorable Mention, 1896. By Ensign 
Ryland D. Tisdale, U.S.N. 

Tue Composition oF THE Fieet. Honorable Mention, 1896. By Lieuten- 
ant John M. Ellicott, U.S.N. 


1897. 
Torpedo-boat Policy. Prize Essay, 1897. By Lieutenant R. C. Smith, 
U.S.N. 
A Proposep UNIFoRM CouRSE OF INSTRUCTION FOR THE NAVAL MII. 
Sant Mention, 1897. By H. G. Dohrman, Associate Member, 
S.N.L 


Torpepors IN Exercise AND Battie. Honorable Mention, 1897. By Lieu- 
tenant J. M. Ellicott, U. S.N. 


1808. 

Esprit de Corps: A Tract for the Times. Prize Essay, 1898 By Captain 
Caspar Frederick Goodrich, U.S.N. . 
Our Navat Power. Honorable Mention, 1808. By Lieut.-Com. Richard 

Wainwright, U.S.N. : 
TARGET PRACTICE AND THE TRAINING oF GuN Captains. Honorable Men- 
tion, 1898. By Ensign R. H. Jackson, U.S.N. 
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1900. 
wrpedo Craft: Types and Employment. Prize Essay, 1900. By Liew- 
. tenant R. H. Jackson, U.S.N. 

yromoBiLe TORPEDO AND ITs Uses. Honorable Mention, 1900. By 
oe ennent L. H. Chandler, U.S.N. 


° 1901. 
faval Administration and Organization. Prize Essay, 1901. By Lieuten- 
ant John Hood, U.S.N. 


1903. 
Gunnery in Our Navy. The Causes of its Inferiority and Their Remedies. 
Prize Essay, 1903. By Professor Philip R. Alger, U.S.N. 


A Nava. TRAINING Poticy AND SysTeM. Honorable Mention, 1903. By 
Lieutenant James H. Reid, U.S.N. 


Systematic TRAINING OF THE ENLISTED PERSONNEL OF THE Navy. Honor- 
able Mention, 1903. By Lieutenant C. L. Hussey, U.S.N. 


Our Torrevo-Boat Fiotirra. The Training Needed to Insure its Effi- 
ciency. Honorable Mention, 1903. By Lieutenant E. L. Beach, U.S.N. 


1904. 
The Fleet and its Personnel. Prize Essay, 1904. By Lieutenant S. P. Ful- 
linwider, U.S. N. 


A Puza For A HicHer Puysicat, Moral, AND INTELLECTUAL STANDARD 
OF THE PERSONNEL FOR THE Navy. Honorable Mention, 1904. By 
Medical Inspector Howard E. Ames, U.S. N. 


1905. 
American Naval Policy. Prize Essay, 1905. By Commander Bradley A. 
Fiske, U. S. N. 


Tat DeparTMENT oF THE Navy. Honorable Mention, 1905. By Rear- 
Admiral Stephen B. Luce, U.S. N. 


1906. 


Promotion by Selection. Prize Essay, 1906. By Commander Hawley O. 
Rittenhouse, U.S. N. 


Tae Exements or Freer Tactics. First Honorable Mention, 1906. By 
Lieut-Com. A. P. Niblack, U. S. N. 


GLEANINGS FROM THE SEA OF JAPAN. Second Honorable Mention, 1906. 
By Captain Seaton Schroeder, U. S. N. 


Tut Purcuase System or tHe Navy. Third Honorable Mention, 1906. 
By Pay Inspector J. A. Mudd, U.S.N 
1907. 


Storekeeping at the Nav rij ossay v1 
y Yards. Prize Essay, 1907. By Pay Inspector 
John A. Mudd, U. S. N. ; dre: 
Barrie REHEARSALS. A few thoughts on our next step in Fleet-Gunnery. 
Ue rable Mention, 1907. By Lieut.-Comdr. Yates Stirling, 


Tae Nava Profession. Second Honorable Mention, 1907. By Comman- 
der Bradley A. Fiske, U.S. N. 














NOTICE. 


The U. S. Naval Institute was established in 1873, havin 
the advancement of professional and scientific knowledge in the N 
It now enters upon its thirty-fourth year of existence, trusting as h - 
fore for its support to the officers and friends of the Navy. The pA 
bers of the Board of Control cordially invite the co-operation and aid of 
their brother officers and others interested in the Navy, in furthers 
of the aims of the Institute, by the contribution of. papers and cama 
nications upon subjects of interest to the naval profession, as well as by 
personal support and influence. : 4 

On the subject of membership the Constitution reads as follows: 


ARTICLE VII. 


_Sec. 1. The Institute shall consist of regular, life, honorary, and asso- 
ciate members. 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers at- 
tached to the Naval Service, shall be entitled to become regular or life 
members, without ballot, on payment of dues or fee to the Secretary 
and Treasurer, or to the Corresponding Secretary of a Branch. Mem- 
bers who resign from the Navy subsequent to joining the Institute will be 
regarded as belonging to the class described in this Section. 

ec. 3. The Prize Essayist of each year shall be a life member without 
payment of fee. 

Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life, 
The Secretary of the Navy shall be, ex officio, an honorary member. 
Their number shall not exceed thirty (30). Nominations for honorary 
members must be favorably reported by the Board of Control, and a vote 
equal to one-half the number of regular and life members, given by proxy 
or presence, shall be cast, a majority electing. 

Sec. 5. Associate members shall be elected from Officers of the Army 
Revenue Marine, foreign officers of the Naval and Military professions, 
and from persons in civil life who may be interested in the purposes of the 
Institute. 

Sec. 6. Those entitled to become associate members may be elected life 
members, provided that the number not officially connected with the 
Navy and Marine Corps shall not at any time exceed one hundred (100). 

Sec. 7. Associate members and life members, other than those entitled 
to regular membership, shall be elected as follows: “ Nominations shall 
be made in writing to the Secretary and Treasurer, with the name of the 
member making them, and such nominations shall be submitted to the 
Board of Control, and, if their report be favorable, the Secretary and 
Treasurer shall make known the result at the next meeting of the Insti- 
tute, and a vote shall then be taken, a majority of votes cast by mem- 
bers present electing.” 

The Proceedings are published quarterly, and may be obtained by nom 
members upon application to the Secretary and Treasurer at Annapolis, 
Md. Inventors of articles connected with the naval profession will be 
afforded an opportunity of exhibiting and explaining their inventions. A 
description of such inventions as may be deemed by the Board of Control 
of use to the service will be published in the Proceedings. 

Single copies of the Proceedings, $1.00. Back numbers and complete 
sets can be obtained by applying to the Secretary and Treasurer, An- 
napolis, Md. 

Annual subscriptions for non-members, $3.50. Annual dues for mem- 
bers and associate members, $3.00. Life members fee, $30.00. 

All letters should be addressed to Secretary and Treasurer, U. S. Naval 
Institute, Annapolis, Md., and all checks, drafts, and money orders should 
be made payable to his order, without using the name of that officer. 
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Rear-ApMIRAL CASPAR F. GOODRICH, U. S. Navy. 


Vice-President. 


Rear-ApMIRAL JAMES H. SANDS, U.S. Navy. 


Secretary and Treasurer. 


Proressor P. R. ALGER, U.S. Navy. 


Board of Control. 
Captain G. P. COLVOCORESSES, U.S. Navy. 
Commander W. F. WORTHINGTON, U. S. Navy. 
Commander A. W. GRANT, U. S. Navy. 
Lieut.-Comd’r H. J. ZIEGEMEIER, U. S. Navy. 
Lieutenant RAYMOND STONE, U. S. Navy. 
Professor N. M. TERRY, A. M., Ph. D. 
Professor PHILIP R. ALGER, U. S. Navy (ex-officio). 
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SPECIAL NOTICE. 


NAVAL INSTITUTE PRIZE ESSAY, 1908. 





A prize of two hundred dollars, with a gold medal, and a life- 


iy : : member- 
ship in the Institute, is offered by the Naval Institute for the best essay 


presented on any subject pertaining to the naval profession, subject to 
the following rules: 

1. The award for the prize shall be made by the Board of Control, 
voting by ballot and without knowledge of the names of the competitors, 


2. Each competitor to send his essay in a sealed envelope to the Secre- 
tary and Treasurer on or before January 1, 1908. The name of the writer 
shall not be given in this envelope, but instead thereof a motto. Accom- 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer’s name and motto 
inside. This envelope is not to be opened until after the decision of the 
Board. 

3. The successful essay to be published in the Proceedings of the Insti- 
tute; and the essays of other competitors, receiving honorable mention, to 
be published also, at the discretion of the Board of Control; and no change 
shall be made in the text of any competitive essay, published in the Pro- 
ceedings of the Institute, after it leaves the hands of the Board. 

4. If, in the opinion of the Board of Control, the best essay presented 
is not of sufficient merit to be awarded the prize, it may receive “ Honorable 
Mention” or such other distinction as the Board may decide. 

5. In case one or more essays receive “ Honorable Mention,” the writer 
of the first of them in order of merit will receive seventy-five dollars and a 
life-membership in the Institute. 

6. Any essay not having received honorable mention, may be published 
also, at the discretion of the Board of Control, but only with the consent 
of the author. 

7. The essay is limited to fifty (50) printed pages of the Proceedings of 
the Institute. 

8. All essays submitted must be either typewritten or copied in a clear 
and legible hand. 

9. In the event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of the gold 
medal. 


By direction of the Board of Control. 
PHILIP R. ALGER, 
Professor, U. S. N., Secretary and Treasurer. 
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